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Nationwide Taste Tests Prove It. 

Over 10,000 drinkers across the 
country have compared the taste oi 
Imported Windsor Canadian to the 
taste of Seagram's V.O. 

And they chose the mild, smooth 
taste of Windsor over V.O*— 57% to 4 3%'. 

[f you're a Windsor drinker, that veil! 
come as no surprise. But if you’re not, tr\ 
the taste of Windsor and find out for your 
Sell why it's the Canadian that stands alone 
You can't heat the taste of Windsor, 
And you certainly can't beat the price. 
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It's hard to find another truck that meets 
the Toyota Standard Truck's low price. And 
darn near impossible to find one that offers as 
many standard features as this one — plus 
Toyota quality. 

The Power Standard. Toyota sets 
the standard with the biggest engine in any 
base-grade small truck — 2.4 filers. That's more 
power — and more torque — than any competi- 
tor. to help you handle the biggest jobs. 

The Performance Standard. Toyota 



With welded unitized rah rnn struct inn to help 
keep it tight and rattle-free. 

Lots of rugged standard features like 
power assisted front disc brakes. A smooth- 
shifting 4-speed transmission. And 6-foot 
cargo bed, with tl tie-down hooks to secure 
your load A Toyota Standard Truck will carry a 
1400-pound payfoad (including equipment, 
cargo and occupants). 

The Price Standard, just $5998. 
“Manufacturer's suggested retail price. Dealer^ 
actual retail price may vary. Price does not 
include tax, license, transportation. California 
emissions, optional or regionally required 
equipment. 
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performs over the long haul, because it’s built 
to the highest standard of quality. 
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DO THE JOB RIGHT— THE FIRST TIME WITH 

ISirsKI Router & 
Sabre Saw Table 

convert your portable router or sabre 
sew to a stationary power tool— frees 
your hands to let you guide the 
workpiece for accurate cuts 

* Fits most routers, sabre saws 

* 4 h eavy ■ duty damps ho Id 

tool steady 

* Mounts to any work surface 

Reversible fence -hat adjusts for jOtnling, 
molding npp*ng, routing, a mitre gauge 
that adjusts to any angle, and perma- 
nently etched calibrations all help make 
your most intricate work exact. Grooved 
top helps workpiece glide easily, reduces 
sawdust buildup. M adeol rugged 
space-age structural plastic Assembles 
easily with eus! a Screwdriver Si2£- 1&*W i 
H-fj 



■itrijL 

IST-fjt 1 TO. Shipped unassembled 



Model TRST-2 

Only 



plus 3 00 
shipping 
and handling 



Cuu riVvIdhtvg 
fend f dq\ng 



HiirSRI FRAME CLAM P^glue and damp perfect 






frames every time 

SELF-squaring- ■ 
damps all 4 comen 
at one time — just 
turn the wing nut 
on th* center bolt 





EASY TO USE.! Turn on* w-ng tiui on 
threaded boll in wler. ail -a 
SigMtn tvc-nlv; the same tim?. 
Hygqed *tfr oAzd aluminum ra 
molded jaws, that fit .n'o ikits and 
adi jst tn Iram* iizeyoij i^*cd Juried 
size; 4 V/ * ' -- i“H a 43 : rL Easy to 
attest wth icrewdrWf and pi^jj, 



Medal TPC1 HmrUbWjowi 

Only 2 SSXS. 

$ 15 95 

plot 12.00 ship- 
ping and handling 



BUY BOTH AND SAVE SIM-ONLY $34.95! 






ORDER TODAY by Phone ...or Mail Coupon! 






CALL 

TOUfflei 



800 - 621-5800 

Illinois 

mid ants call 

800 - 972-5858 

14 hours a day 
7 days a wtfkl 



AaMlIjhlr *1 
Crxitnental 
USA V*\y 



PFofesiton al Workshop Products 

Dcpi PM s H 0051 Cmtral Park Awt f Skokie, n 80076 

Flesw rush the follow ng Hireh products My iathliCfcOfl fuly guaranteed 

Off t may t* tUE n irt \S SAyl f Or »ef 

0 TRSI2 Roli ter /Sab^c Saw Tattfe I24.SS + 13. W Shipping & handling 
TPO Frame Oamp f H .00 shipping and handling 
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n Hi 95 &uyboih un,ts above S 4 <a ^ + H-uu sR.ppen 

and handling (Ininou rodents add appropriate lak I 

G Check or m&ney orbef enclosed f(X I [No C.G.O.'^ 
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VtlUl Mill HSMMlIt Dirts: 







We honestly believe this to be one Of the most important firearms inventions 
ever offered by our company, While we ere proud of the over one and one quarter 
mill ion “old model" Auger Single-Six, Black. hawk, and Super Blackbawk revolvers 
produced from 1953 to 1972, we want to we them equipped with this valuable 
improvement and offer to perform this simple conversion for our customers at no 
coat. 

To ensure correct fitting, this system must be installed at our factory. To re- 
ceive this free Conversion, write to us at the address below. We will provide you 
with a shipping container and instructions. You pay only initial shipping charges to 
our factory — the Conversion is free and we will pay return shipping costa. Do not 
send your "oid mod*?’ Huger single-action revolver until you receive specific ship - 
ping instructions. 

mil flflir m*f bt vitftjriwi it tmr diicniiofl by ott*mb#r. lift? 



ccptrEfftC 19ft? fr Sin m r fluttr A C iMpMy. Ins. 
HUGER. SFHGH4I3C, w4 BLACKHAWK in U.S- MfUtirrt tndiinirli* 




FREE CATALOGS AND INSTRUCTION MANUALS WlfOff CONTAIN APPROPRIATE WARNINGS A NO AfflflGF 
FW THE USE OF JUL MODEL* » RU4E9 FIREARMS ARE AVAJLABLE FROM THE FACTORY ON HQHSW 



STURM, HUGER & Company, Inc. 



53 Lacey Place, Dept. 099 
Southport, Con noetic nt 04400 U. S. A. 



ALL HUGER FIREARMS ARE DESIGNED AND MANUFACTURED IN RUHR FACTORIES IN THE UNITED STATE? OF AMERICA 
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Aluminum warships: It was a bum rap 



it's an unfortunate but understand- 
able fact that the fast -paced action of 
war often leads to erroneous reports. 
In commenting on the sinking of 
British ships at the Falkland s (Tech' 
nolagy Update, pago 129, Aug "82), 
you asserted 'In the esse of the 
Sheffield, a high percentage of alumi- 
num used in the superstructure may 
have contributed to the superhot fires 
that doomed The destroyer. 1 ^ 

The fact is that the HM5 Sheffield 
was an ail-steel Type 42 vessel. In 
addition, aluminum as it is used in 
ships cannot, under any circum- 
stances, burn, ttoports that falsely 
blame aluminum for the loss of ships 
tn the south Atlantic can only nave a 
deleterious effect on the aluminum 



A difference of opinion 

For yeans I've enjoyed your maga- 
zine. but lately I Find most of your ar- 
ticles about automobiles are in favor 
of Japanese models Seldom do I nee 
a good word for American cars. If 
Japanese products are as good as you 
claim, I suggest you go live there 

ROBERT MLISMAN 
CINCINNATI 

I d like to know who paid for your 
article on A mu ri can pickups fPM Hoad 
Test Detroit Pickups Vanquish The 
Imports, page £12, Sept. 'ES2)_ Did De- 
troit What hot airi Lve owned many 
American-made cars and none can 
come close to the three Toyota SK-S 
pickups I've had. Bah r humbug! 

THOMAS L 5 HAKKLEN 
FlRaTTLE&GRQ V 7 

We know wo can't please everyone 
d II che ume. but we re thankful for 
honest, healthy disagreement — and 
l he freedom to express ii This is one 
American "product" I hat no one in 
the world can beat. 



Hot debate on fusion 

As an engineer with 12 years of ex- 
perience with the radiochemistry of 
nuclear waste disposal ! am writing 
lo correct an erroneous statement 
made in your article on atomic fusion 



industry and Lbs Thousands of employ- 
ees. 

JOHX E ULOMQUIST 
PKESIDEHT HEVWLOS ALUMINUM 
RICHMOND VA. 

Our account was based on early re- 
ports from the Ealkhnds that were 
widely circulated in the press at the 
time Also, the fact that ihe Sheffield 
did contain aluminum in her super - 
structure was later confirmed by her 
commanding officer James Salt, al- 
though he admlrtedy did not foe^ it 
had contributed to the vessel's sink- 
ing We are glad to learn that ihe 
presence of aluminum is no longer 
thought to have been a factor in me 
tragedy 



[Fusion— We T re Harnessing The Jfoiv- 
or Of The H-Bomb, ^age 66. Sept 
’62). Contrary to what you say — that 
fusion produces no "her waste — the 
truth is that both fission and fusion 
produce energetic nEJUtrons. 

In our Toying with nuclear energy, 
we Iiave already generated enough 
waste to contaminate our entire plan- 
et forever ] am astonished That we 
don't give up on nuclear power and 
concentrate on solar energy instead 

WTt.L.EAMJ VANStVKE 
>NALLA WALLA WASH 

■Science Editor Dennis Eskow re- 
plies L-Vrii?n we refer to "hot" waste, 
we mean nuclear fuel that remains 
radioactive so long that any container 
used it? sion? it will decompose be- 
fore t he waste beetles harmless. 

This is a problem tvftfi fission but not 
with fusion. 

In fusion, the radioactivity lasts for 
far shorter periods — a few hundred 
years compared to thousands for fis- 
sion products Thus, fusion products 
will Ixe able to be stored safely for ns 
long as necessary, 

No scam intended 

We appreciate your use of our ther- 
mogram to illustrate your Homo En- 
ergy Cuidelpage 109. Sept. J 82) 

Now for the bad news. The credit 



line referred to our product as VAN - 
SCAM instead of the correct VAN- 
SCAN This not only creates a trade - 
mark identification problem, but The 
term VAN SCAM has a bad connota- 
tion. ft degrades our product name 
and could affect our marketing effort. 

UEUHtjE ENGLAND 
DAEDALUS ENTy* MUSES INC 
ANH fimQPi MICH 

VIA: very much regret this unfortu- 
nate slip of ihe typewriter 

Little girts like it, too 

Here's a picture f below) of the "Boy’ 
Fowered Digger ' I made for my 
granddaughter from your plans f4 




PM i Boy-Powered Digger made by read- 
er RicAtiirf Williams for granddaughter. 

Croat Playthings To Make For young- 
sters. page 1 IS. May '61). What foil 
to work on 1 t was almost sorry to see 
the project completed, but was well 
rewarded by the joy of my grand- 
daughter Thanks to your excel lent! y 
detailed plans I am now a hero 

RICHARD W WILLtAMS 
RENTON WASH 

Thanks for ihe kind words. For oth- 
ers who may be interested, photo- 
copies of the article, which also in- 
cludes plans for snaking a model rac- 
er . doll cradle and preschoolers play 
center ^re amiable for $4 50 post- 
paid from Popular Mechanics, Hox 
1014. Hadio City Station. New York, 
N.Y 101 01 m 
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Accept t ho challenge and you'll 
never be the same In the Xaw 
you will become an experienced 
professional with a fob skill you 

can build a career on. And eon'll 

+ 

possess i he pride, maturilv 
and self-confidence onh the 
Xnv.v Adventure can give you. 

The Navy has over do 
care ei areas you can choose 
from: electronics, computers, 
aviation mechanics- anv 

B 

one of today’s in demand 
technical skills. 



Once you've chosen a field, 
Nav v training helps you 
master the job Von work with 
today's most modern equip- 
ment and methods. 

Through classroom and 
practical experience, you learn 
everything you need to know 
to become a specialist in the 
field you choose. 

Then you practice and 
develop your skills on the job. 

You become a top-notch 
professional and achieve a 



level. of skill second to none. 

The Navy is an adventure 
in making the most of \ ourself. 
And good pav is part of it The 
Navy pays over S5o0 a month 
to start, on top id most of yimt 
expenses, extensive benefits 
and special pav for sea duty 
Thai's good starting pay lor 
am job. 

Call S00-327- NAVY toll- 
free'. Start your Adventure 
with a 10 b you can build into 
a career. 



Navy. It’s Not Just A Job, It’s An Adventure. 




Menthd IPO’s: 

Now. 




and them 




Cofipeiftwe tw^nd tar lewis reflect the lower 
□f enher Fit method or Dbq '01 FJC ftepott 

SOR PACK KJffs fJLTEa MENTHOL 2 mg. W. 0.2 mg. 

mcoiina av. per ugamlte by FTC meihtf. 



Warning: The Surgeon General Has Determined 
Thar Cigarette Smoking Is Dangerous to Your Health. 



NEIL SHAPIRO 



PffiO 
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Videotex: Here comes the future 



The whole world will soon have a 
brand-new way to store and relieve 
infonmaEion of all kinds — Imm school - 
wgrk lo comnirodtiy e-xthanges. from 
meeting friend!; to selling cars This 
new videotex revolution tee vid - 
eoiex’ Jhf canf info From Your TV 
page 102) wilt soon he available To 
anyone who has □ TV and telephone 
and can afford a moderately priced 
decoder, Hut for now most videotex 
services require a personal computer 
or a terminal To taste the future, we 
used soma exciting new devices. 

Pocketable wonder 

Robert and Holly Doyle live in a 
largo, old-fashioned house that's 
jammed to the rafters with comput- 
ers. The Doyles made their mark 
when they invented the fust hand’ 
held electronic game. Merlin Merlin 
launched an avalanche of games, but 
their latest invention, die 1X0 termi- 
nal may change Our society even 
more than M&rhn did. 

This new JXO terminal ts the small- 
est. full- featured terminal on the mar- 
keL and you don't need a computer 
science decree eg plug the 1X0 unit 
into your telephone and begin access- 
ing videotex databases. 

The unit (pictured on page 103) 
features color-coded keys and easy- 
to-follow operating instructions 

When you turn on the unit. It 
greets you by name. (Mine says "Hi 
Net! ,h on its one-line LCD display.) 
Then you enter your secret pass- 
word and ihe unit Is operable 

Scrolling across the display are tho 
services you can call If you press the 
YES key when one of these services Js 
displayed the unit wilt dial the num- 
ber for you Or. you con skip them all 
with the no key and dial a number 
yourself 

The one-line display can be 
scrolled at any speed You can pause 
It and even gg back and reread the 
last few hundred characters 

Even if you've never used a com- 
puter or terminal, the IXQ'S human 
engineering will have you on-Eine in a 
matter of moments The 1X0 ts avail- 
able through computer stores or from 
1X0. G041 Bristol Parkway. Culver 



City, Calif 90230- Accessories im 
elude a device to use a TV for multi* 
line display and a coupler so you can 
use a pay phone. 

A genius program 

Not all terminals are created equal. 
There are "dumb' 1 terminals and 
"smart" terminals A dumb terminal 
is simply a typewriter keyboard and a 
modem that lets you talk to a data’ 
base. A smart terminal offers many 
other functions. 

We tested a new program for the 
Apple 1 1 computer called ASCfl Ex- 
press — the Professional which turns 
that computer (and accessory' mod 
emj into not just a smart terminal 
but the Albert Einstein of computer 
terminals. 

The features of iha program are in- 
credible. You can set AE-Pra as it’s 
called, to dial your favorite database 
automatically when you activate the 
computer. Then it will give the data- 
base your name or account number 
and your password, and enter what- 
ever commands it lakes to get you 
where you want to bo. 

A feature called ” macros" elimi- 
nates typing repetitive commands 
from one database area to another 
Macros lets you redefine keys on the 



keyboard to moan a whole suing of 
commands Pressing control- w i for 
example. could mean the same as 
typing k piSkLA; CSG kCS-Si 

The “editor" feature allows you to 
edit such things as letters and com- 
ments off-line (while you're not pay- 
ing fur time connected to the vid*- 
eotex service). 

The documentation is the most 
complete and usable L H ve seen for any 
computer program AE-Pro is avail* 
able from Southwestern Data Ser 
vices through computer stores 

Telidon Apples 

As TeUdon databases come mto 
more homes find unto TV sets, what 
will happen to computers^ Most 
aren't capable of the bright, colorful 
graphics that characterize the Telidon 
standards Bui they have more versa- 
tility than decoders do 

Apple recently unveiled a new* Teli* 
don graphics system, a printed rcun 
card that plugs into the tomputer 
This card gives the Apple Telidon ca 
p ability And it lets the Apple owner 
design graphics and Telidon screens 
These screens can then be sem over 
the phone, from Apple to Apple De- 
veloped with Norpak Inc,, this Telidon 
card seems to be the wave of the fu- 
ture for all telecommunicating com- 
pure ns capable of color graphics ffffi 




Cleaning contacts 

P«nDfldl vid™ gomes and iy coailacls on thetsn can csusfi malfunc* 

cither p^n rank equipment take many lions Us* a soft, clo^n pencil drawer to 
fauns of plus-in tat Us or cartridges. Dn- shiny contacts DonT press r .oo hard 
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The Best InThe House 

rt i n The House" to their house, simply • 

Ciiiad* in- U«rim Villcet imptiitenlfflL. IW ^ 1 * 86 8 Tr,k 




RAM 50: NOW THE WORLD HAS TURBO DIESEL PICKUPS. 

RAM MISER: AMERICA S BEST EQUIPPED, HIGH GAS 
MILEAGE, STANDARD FULL-SIZE PICKUP $5999.* 









>wic i^iirkfc pncr lor 2WB f i-:. _di~£ t|l> Luc-rs .u.J d«l irutlnc. t?uJ-p;ci. 

■ Use tPA«r mre nuis'wf l« ctimparaw. Vwr m^ajp jad tjuism w v *r>' <Jep(w5inR«! 
apeed .and viej'lirr Ari'^jJ hwy “ilrir- uid rin^c ^oiublv itu O «L lu*rc 

Pine* Mb I unh ^par.:. H k 1. tt*U a £a ifl^rritjiifii thru 7 J fll 



DOME RAM MISER VS. FORD AND CHEVY: 
MORE MPG. MORE STANDARD FEATURES. 




Dud** 

Rasa MiSrr 


Ford 
F K>0 


ClitfvyCIO 


Esl 

EPA *51. MPG" 


JO 

0 


n 

m 


Hi 


Standard! Tank 


2tJ EAb 


36 :■ gal& 


16 


j^ATlfTC 


NX) fsl hmy 

RM EPAm" 


446 est hwv 
SH EPA est- 


4 3 6 nt. h*y 
QfH] FPA fit 


Manna] overdrive 
iTAnsmiEswr. 


Standard 


E ktr* Coat 


Firffa Cort 


AxJe Rally 


121 


2 47 


2 36 


Standard Payload 


*465 tbs 


1460 Jbs 


1430 IK 


fljtgSl! vfhrr] 
cmrs 


Standard 


Esttfi Cwt 


E*t» Chh? 


Enght fowl! 
bumpera 


Standard. 


Standard 


Extra EjdsI 


Cigu tighter 


Standard 


Ettn Cm* 


F ktrji C«>94 


[Fitai Horns 


Standard- 


Eit ra Ctisl 


TfJA 


rny/Si^m imror 


Standard. 


S/A 


JTM 



TURBOCHARGED DIESEL: 
POWER, EFFICIENCY 

Turbocharging gives this 
2.3 liter 4 -cylinder diesel 
engine the capability to 
muscle up the most horse 
power and torque of any 
diesel in its class. It delivers 
responsive performance in 
any gear. So youH get power 
for hill climbing, power for 
passing, power that's right 
there when you want it. 

And turbocharging helps 
this fuel-injected diesel run 
with fuel economy that 



power 
sst. mpg in 



belies its 
|34|EPA i 



Ram Miser's proven Slant 
Six engine offers performance 
and economy: 30 est bwy 
H EPA est. mpgV 
And new for B3, Ram Miser 
comes in a rugged 4x4, with 
the guts to work any turf. 



BODGE 
310 
SO- FT. 



GALVANIZED STEEL: 

310 SQ, IT 

Dodge full-size Rams 
fight rust with the most 
galvanized steel in critical 
More than Ford. More 
hevy, That’s Ram 
Tough rust protection that 
helps Dodge trucks last. In 
fact, over 92% of ail Dodge 
trucks built in the last 10 
years are still on the job. 1. 

See your Dodge Ram 
dealer about buying or 
leasing a new generation 
Dodge pickup today. 

Dodge Rams: 
we're building 
our trucks like 
we never did 
before, 



CHEVY 
263 
SQ. Ft 



There's a new generation of square-shouldered 
American-built full-size pickups: Dodge Rams. There’s 
industry leading new technology in Dodge compact 
pickups. At Dodge there’s greater efficiency, more 
durability and better performance in pickup trucks than 
ever before. Dodge tracks go beyond tough. 

They're Ram Tough. 



There's a new power in 
trucks. Tlirbo Diesel power. 
You get it from Dodge 
Ram SO and it's 4x4 running 
mate. Power Ram 50. 




TWO STEEL WALLS 

Gas-powered Ram 50 
packs a standard payload 
of 1630 lbs ; for the 4WD 
Power Ram 50 it’s 1680 lbs. 
Royal and Sport models have 
aJU-steel double -walled cargo 
boxes to protect the exterior 
from cargo- caused dents. 



7 STEEL CROSSMEMBERS 
IN THE FRAME 

Like all full -size Dodge 
pickups, the long wheelbase 
Ram Miser has a frame of 
high tensile (36,000 PSI) 
carbon steel reinforced by 
7 steel frame crossmembers 
for torsional rigidity and 
all-terrain stability, 

RAM MISER: $5099* 
EQUIPPED, NOT STRIPPED 

Ram Miser is Dodge's 
lowest priced full-size 
pickup. And as you can see 
from the chart, it gives you 
standard features you can't 
get from Ford or Chevy 
without added cost. 




THE NEW CHRYSLER CORPORATION 
QUALITY ENGINEE RED TO BE THE BEST 





Come on down! 



Jaguar XJB5 rawr is goarod up for tho Daytona And Sabring endurance classics. 



Md snow-boll motors ports fan worth 

his crankshaft risks cabin fever clean- 
ing carburetors all winter — not when 
ho can follow the racers South. This 
win tor there' s enough action i n sunny 
Florida to get you a suntan that'll Last 
"dl the Indy 5 GO. New on the Interna- 
tional Motor Sports Assn. (IMS A} cal- 
endar for “83 is a Miami Grand Frix 
to be run through the city streets. 

Fart of the Camel GT series for sports 
cars, it will be tSQ taps around a 
1 .94 ’mile circuit, using portions of 
Biscay ne Blvd. and the Miamarina. 

The 3t0’m]le (500- kilometer) race for 
the GT class will bo [he main event 
and two 1 00-km races for GTO and 
GTU care will round out the Feb 26- 
27 weekend At Si 75.000, it's the 
riches* puree in sj>ortii car racing, 
with $50,000 minimum going to Sun- 
day’s GF winner For ticket informa- 
tion, write to Miami Moiorsports. 



101 13 Southwest 72nd Ss Miami 
Fla 33171 

The Miami GP wi! be sandwiched 
between the two traditional endur- 
ance races in Florida, the £4 Hours of 
Daytona. Feb. 5-6, and the Sebring 
12-Hours. March 19-20 That gives 
you plenty of opportunity to catch the 
new Jaguar XJR5 in action The V 12- 
powesed Grand Touring Prototype 
(GTF) racer made its long-awaited 
competition debut a r Road America in 
Elkhart Lake. Wis.. late Iasi August 
Its third-place Finish, just behind the 
Porsche Turbos, was so outstanding 
that drivers Hob Tul.ius and Bill 
Adam wore looking to end Porsche 
dominance before ‘£2 is ovor 

So. mark your calendar now. With 
the I MSA races and the good ol 1 boys 
and bikers at Daytona during Speed 
Weeks, you'll 5 e starting off the 1983 
motor racing season with a bang. 




Miami Grand Frix for spores cars vtdii lake this route during weekend of Feb. 2§-27. 



Hiking around Hiroshima 

It was the morning of Aug 6. 1982. 
and I had a few free hours before re- 
join tng my hosts from Toyo Kogyo for 
a tour of the all -new Hoftj plant near 
Mazda’ s main headquarters in Hiro- 
shima TF& Hofu where She second - 
goncratinn, 1983 Mazda 626 will be 
built. After attending the 37th annual 
commemoration of the atomic bomb- 
ing of Hiroshima at the impressive 
Peace Park I was back on the streets 
of the city noting how many Japa- 
nese cars we don't see here, because 
they’re not exported. Among the ba- 
sic transportation modules, the Honda 
City is the newest and most unusual 
minjear. It s extremely popular in re- 
sort areas of Japan and sports a defi- 
nite reverse snobbery imago It’s a 




Nissan Leopard four-door hardtop, not 
sold hors, has 145-hp turbo Sir option. 



handy runabout (as is the VW Rabbit 
convertible here) for people who 
could a fiord lo own a lot more car 
like the Mazda Cosmo and Luce mod- 
els I had a chance to drive These are 
beautiful machines with high-class ac- 
commodations for driver and passen- 
gers If they were on the market, 
they'd give the domestics even more 
competition than they're gening now 
Some other eyecatchets are Toyota's 
new Snarer Coupe. Nissan's l^eopard 
and l&imi's Piazza. Also on the list Is 
the new 62S, a car we will get here 
fin January) We drove the wedge- 
shaped coupe, sedan and hatchback, 
the three models that make up the 
line, and will have a drive report noxt 
month m 
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’ rL ‘ Sinclair aaoi personal computer kii 

Imagine building your own computer 
for oiily $70,95! 



That's exactly what you can do with 
the ZXBi kit. It comes with all the parts 
you need and complete diagrams and in- 
structions for putting it together, Ml you 
have to supply is soldering iron, solder, 
and a screwdriver. Plus, of course , a little 
bit of work. 

But you get a loi more than several 
houni of kit-building fun. You also get a 
surprisingly powerful personal computer. 
The ZXfll hooks up to any TV for a 32- 
character by 24-line display (we provide 

die connecting cables) . You can also use a 
standard cassette recorder to store your 
programs (again, we provide l he cables). 

Most important, you get a BASIC pro- 
gramming language (hat's powerful 
enough to challenge and interest the 
most experienced programmers, The 
ZXBl can handle multidimensional string 
and numerical arrays, ft has full mathe- 
matical functions accurate to eight deci- 
mal places. Single-key entry for every 
command. Syntax error detection, de- 
bugging codes, and easy editing. Plus 
features that are ideal for creating games, 
such as 20 graphic symbols, continuous 



display, and random number generator. 

The ZXfll can be expanded too. You 
can increase the memory from IK to 16K 
with our Memory Module for $49.95. 

And you get a comprehensive manual 
that completely documents the capabili- 
ties of the ZXSL and teaches program 1 
rning from the ground up. 

In short r you get all ihe features that 
have made the Sindaii ZX8I the fastest 
selling personal computer in the world- 
And you get the satisfaction and fun of 
building it yourself. 

A few years ago, this kind of computer 
power was simply unavailable to the 
individual Even today most personal 
computers are nx> expansive to buy for 
personal use. 

But the ZXBl kit car be yours for only 
$79.9T>. Take advantage of this unique 
offer today, Tb order, send the coupon 
along with a check or money order. Or for 
faster delivery, call out toll-free number 
and use your MasterCard or VI 5 A 
To order call toll free: BOO-S43-3000 1 . 

Ask for operator #50. In Ohio call: BUG- 
582-1364; in Canada cad: 513-72^4300, 
Ask for operator ff509. Phones open 
24 hours a day, 7 days a week. Have your 



MasterCard or VISA ready. 

These numbers are for orders only. If 
you lust want information, please write: 
Sinclair Research Ltd., 2 Sinclair Plaza, 
Nashua, NH 03061. 
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MAIL. TO Whir Hc^reh Lid., 
OntSmckit PLaia, Nashua. NH03MI 

PRICE" gTV AMOUNT 



ZXBl Kit 


S79.95 






15K Memory 
Module 


S4 9,95 






Shipping and 
Handling 


$4.95 




$4.95 


4 U.s. doom 


TOTAL 




Njutii 1 


Adttitt 


Off 


Stair 
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16 YOUR AIR 
HEALTHY? 

ZESTRON 10-700 IONIZER CREATES 
MOUNTAIN QUALITY AIR INDOORS 
WITH A MAJOR BREAKTHROUGH 
IN COST-PERFORMANCE! 

More than 10 times as effective 
than popular air filter unite In 
removing smoke, pollen and dustl 

IF YOtrvt, IMPUUQOECI Ofl fcftE UNHAPPY 
WITH YOUfq POPULAR AER FILTER UNIT BE- 
CAUSE IT'S J^OISY A WO DOESN'T WORK., 

BUT $m DEmiaMD FRESH AH^, T«W YOU'RE 
NOW RfFAOY FOR A 2E8TA0N IONIZER I 

pi* ** W Ih* irMWiEflifti 

< irMidiinlarm or mar a MalcrlaM^ Tnal dhun 
+twJi air was "K*i In mgam a ion*. n#lvn own ar 
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* £53Tt*0« to«7M 3U Tr*on rA, 

<i¥«v SKcnd and lots you reeves le IISaE mounlAn rrasfi 
V Cr-I msMI fft#f M9I1> 

Jfltf '(•Pi «« reiwAf: Hit* mr 
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CLEANER 



r«flf#Hpjn. jkjr JwU cfaffroy 6#cr*nta J flMltft pfUrtfl 
Stow bUEM Jirttf CAM* f/kl Of imM, tfbfl P 

fttfOTf. iflJStf NfilWfl Ud^VIII 

wftfcft iiti to ?ftt fleer m dinf. (Writ* er call new r-r 

Ptm iii-Jepc-niJrfnl trfrtfifiPt roCJorlajj 
CM research- shows Itn^l- l*w 
If SJffO W ICWAW II the irsotl 
Cafil trr*c!w* it £fe>ner {VTWTttf 
on ihp mjsrfcflt Yft* IQ- r«5 - 

step far pi A hi a month and has 
nolhhQ w wesi gui or r«»iaos 
Hh? *>ip*n*i*fl Nleti. 

A bobd- siliOl* out** ClrcuA bf«N - 
Ihiougfi id uiwd n Jrritrc*i Mhjuti. 
wlWch ghr** tfi» p-pab«0 

m doIccldhiQ oionri fr| tuti 
, I irehis pn^ea mi shewn bdgw. 

n*ti SW*f Zenlr&rt euttnlj 

!?-<«* kw bprte^. filVi 

cleans l-srae* r n r.T| s Cup la 40 bv 
4D riHt 1 lutM And mar a mar - 
wghfv fhnn Ipwar pa wc*rpr3 :rfl- 
The Zeftfim A-TOD iMft™ 
mfrjA I flftLfl OUlpitf t<i \Ot 1 1>l «4l 

IG-700 ran level te vOlt O^n prefer - 

■nee Thc-v Kauu no mO-vitm HLgrt^ 
■nd work OJi^whi^e In y^jyr homn. allies ar buxma^a 
ham standard h&y+tf egrranl 

ic^TEin brairt-S r*¥fld» n Pm USA uaidS 1r 
t>»T* opttelrta ut Hclent or th*p mjonwn vjJjcs 
Titty h|wp &^en dnignefl e? ertgFW**& wffli y*ara or 
reii ipawc^en BHfwrierte (pm YrOwfl^y 
yfif^ -oil SjchJdw; Iren sendee 

TT’b’i kL- FDQ lealvt* .i rertBUafi^ ecpitud J irt k ? 1^4 
e B 1 m Tcfr itep rpf q# <kitaJBnrhT3 oirtw^ 



A Hi rpfitei* re* diticlw pmh 4 /ifr ••eft 
ZFS rflQW ro and £MtpMt Ov|DPf- W*an 

^DU jripci rftt dfttclw flfir to * IE5T*Q* 

■I'd a eewpiJJfln jroe 

rtfirtid ftf *0 J«*f /PCwn f*a qifmpmtmiw until 



Don r T buy any tonfror ifttthdUt CdfltpArttU aHUUH 
ION OSNFRATOR COMPARISONS 



fOH^2£A 

ZESTHg*i is-rna 
ion tioud KL 
f cocufrua Air 
ken Pr«rf 
ton Fountain 
En*rse^a 
Ion Cfcud 
fcflQSdWt 



ftrCai* 

C^i&ao TOO 
ja*A Ak ffubUie 
Aspen 
0rt*1 

£ne#pon Ids' 

r 

s 



PfitC£ 

(hk 1- nueri 

1.B&4.00& svo.oa 
B40.00 OtTi^^.PB 
S4p aDQ $ laa.as 
5 iti.oos iji>y Of 
tio.oo^sisy 
436.MQ 

aie.WO T?sae 
3M.OOG 19985 
75.000 iBA.OO 

5 3, .530 SZ 4 5 . 0 U 

7^7 M3.95 

m 108 9S 
TT7 1^995 
r?7 Jt4B.7Q 




SATISFACTION GUARANTEE^! J 

.3D DAY FREE TRIAL-ONE YEAR WARRANT Yj 
1 10-7 00 $93.95 SB. 2 W moro S3&.95 *A, “ 



I Shewing ikdd 00 &■- 
I M-ai citapah. 

■ W VtSASMjLtHtord 
[ (wnd acceunf no- ,n »p 
j daleh to. 

yUFA t£ft3MFf , S A VAU A VJ.f r (■ ^OB] 3? 1 - 1 200 



tahl rci. add i.5% Ifra 
ZESIRON, IMC.&ipxMiii 
5 #7 McOllncey Lil 

cWaKCBiii- ssoQfi 




EDITOR'S 
NOTES 

The leaves are raketL You r ve buttoned up l J your house for winter. 
Now it's the season to get back into your workshop . And, just in time, we have 
some exciting woodworking projects for you. Any reader who has ever assem- 
bled even as much as a birdhouse will warn 10 own our clamping and assembly 
bench (page 106) and OUT roil-argund tool center (page 109). 

You can build the two handsome pieces with assurance that you'll soon be 
working in a setup that professionals would envy. The ideas that went into the 
designs came from craftsmen who have years of woodworking experience, 
Seth Stem of the Rhode Island School of Design, long-time contributors Ro 
Capotosto and Dave Warren, and our own Harry Wicks combined their best 
ideas for this month's woodworking center It's the kind of arrangement they 
actually use — though they admit their own may not lock quite as elegant. You 
can start now and build your own Christmas present! 




To us, he r s just plain Neil Shapiro. But to thousands of computer owners, FM s 
electronics editor is “70003, £7 3 Wiz^Sysop of MAUG/ r It means he's head 
system operator of CompuServe's Mtcronet Apple Users' Group (MAUG1- 
Characteristicaliy. Neil gets that deeply involved in new electronics systems 
tong before most of us begin to understand them. Videotex is the latest one. 
You'll find it particularly interesting — you don't even need a computer. With 
just your TV, a decoder and Neil's article on page 102. you'll be able to tap vast 
stores of information right on your home screen 



On four wheels, PM 
Aula Editor Tony As- 
senza is formidable. As 
a matter of fact, be was 
one of a team of four 
drivers who won the 
Longest Day of Nelson 
Ledges, a 24-hotir en- 
durance Contest fpage 

92b 

But put him on three 
wheels and he has the 
same problem that you 
or I might havp. He 
fans off. 

Tony claims that he 
was hit broadside Cor 
Phoned” as the jar- 
gon has it) just as the photo above was snapped. No matter, ft was fun, he 
says, 

AJI of this bone-jarring activity was by way of bringing you a report on the 
growing sport of riding ATCs — fat-tired, powered tricycles (page 100). Try it 
In good health — hue skip the T bones. 

Even as their navy fought in the south Atlantic, the unflappable British carried 
out plans to salvage a centuries-old relic of earlier seapower, It r s the Mary 
Rose r a warship that sank in 1 545. Raising the fragile hull is a huge task (page 
96). The Mary Bose should surface about the time you read this. Ht 




A T-bon& can be tawdc* us. Autp Editor Assume dfswv- 
m- Hit broadside ho contsmpiaiiEW a lauding spur hem. 
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Wouldn’t you like to hove a 
new skill you could call your own? 
Learn IV, audio, and video servicing 
with at-home training from NRI. 





You can learn lo service and repair 
TV, siereos, electronic musical instruments 
and amplifiers, car and portable radios, 
record and tape decks, videocasetle record- 
ers and disc players, almost any kind of 
electronic home entertainment equipment 
on the market. And you can learn to do it at 
home, in your spare lime, without quitting 
your job or wasting time and gasoline on 
night school s ft| will train you, as it has 
over a million and a quarter others, with 
effective methods proven over 67 successful 
years. 

Choice of Color TV, 
Stereo, or 

Videocassette Recorder 

NRi training is practical training 
all the way 'IliroughorJt your course, 
you'll perform hands-on experience prob 
eels that make theory come to file and 
give you real understanding. 

You'll have a choice of building the 
big 25" diagonal Heativ%niih color TV 
with stato-of-the-art technology that in- 
cludes .Space Command phone, remote 
control, and programmable tuning, . .a 
solid-state AM/FM stereo with speakers. 



tarn bjf doLr-ft with Nil hands-on pmjem kb A 
profeMtauJ ! fiUrt nicftts than fdi 09 C and Lrrp, 



or training on a programmable videocas- 
sette recorder with exclusive NRI videotaped 
leaons. Yfliichever you choose, you'll get 
the same complete training covering the 
entire field- And the equipment is yours 
to keep 

Hands-On Training 

And that's just a start. Your bench 
experience grows with the training you get 
building a precision OIOS digital frequency 
counter and working with the LCD digital 
multimeter we give you, Working with these 
fine instruments and the NRI Discovery 
Lab* you learn how to operate them, what 
makes them work, and keep them to use 
when you become a professional 
framing for Success 

NRI not only prepares you to become 
a top technician, wg get you ready for 
independence NRI Yldeo/Audio servicing 
gives you a great new way to earn extra 
money doing part-time servicing for 
appliance and department stores — build- 
ing a good-paying new career with an elec- 
tronics firm . or even starting your own 
business. You can start small, even part- 
time in your basement or garage, make the 
most of your opportunities to grow Into a 
successful businessman. 



Free Catalog 
No Salesman Will Call 

NRI does not employ salesmen. You 
make your decision without pressure, with 
all the facts in front of you in our free 
100-page catalog. It describes the course 
in full, showing all equipment, lesson out- 
lines, and career opportunities. It also shows 
other exciting courses like Microcomputers, 
Electronics Design, Industrial Electronics, 
Digital Electronics and more. Mail the 
postage-paid card today for your copy And 
see how you can make the most of your 
talent If card has been removed, phase 
write to: 



NRI SCHOOLS 

McGraw-Hill Continuing 
Education Center 
5939 Wisconsin Ave. 
Washington, DC. 20016 



Well give you tomorrow 





MORT SCHULTZ 

CTJM Tfi 



Diesel keeps running — and running 



Na one can tell me whgl to do about 
the strange actions of my 1973 Olds* 
mobile diesel engine. When l turn off 
the ignition switch, the engine contin- 
ues to run. and it keeps running undJ 
I disconnect a battery cable Do jrau 
have an explanation for this odd 
problem? — Joseph M l toward. Fort 
Knox, Ky 

Yep Battery voltage is applied 10 
the ignition switch of Che 5.7-litor die- 
sel engine ai all limes, with and with- 
out the ignition switch turned on 
When the switch is in the ' h mn ,r posi- 
tion. current flows to a solenoid in the 
fuel-injection pump that allows the 
metering valve to open. Fuel flows 
through this valve to the pumping 
chamber and. subsequently, to the 
oight cylinders. When you turn the 
switch off, current to the fucrl-injeo 
lion -pump solenoid is supposed to he 
interrupted. 

To find what r s causing your trou- 
ble. determine whether i here's a 



short between battery' and ignition 
switch which allow current to ener- 
gize the fueL-injeaion-pump solenoid 
even with the switch off. Start the en- 
gine and then turn off the switch 
The engine, so you say wfll keep 
running - 

Pull the wire from the fuei-injeo 
non pump solenoid, This is a slip-fit 
connection so it's easy to do. Now if 
the engine stops running, there's a 
short between the battery and igni- 
tion switch. If the engine continues to 
run. there is no short and the (rouble 
is a sticking solenoid In the fuel-injec- 
tion pump 

Suppose there's a short To find 
the circuit to which it s confined, 
again get the engine running with the 
ignition switch off. Now, pull fuses 
one by one until the engine stops 
running You've new isolated the 
troublesome circuit 

If a rtiel-injeciitMvpump solenoid is 
faulty, replace it. 



Rx for eye trouble 

My 1974 Ford Gran Torino has eye 
trouble, When the headlights are off. 
the directional signals blink, fine 
When the headlights are an, the di- 
rectional signals go on but stay wide- 
eyed. They won't flash, What's 
ivrong? — John Pavelec, Wisconsin 
Rapids. Wis 

The common denominator is the 
starter relay, which is the terminal 
point for voltage which feeds off to 
the directional signals and other ac- 
cessories The relay terminals are 
probably oxidized, which creates re- 
sistance, When headlights are off and 
resistance isn't that great, current 
yets dLtouyli uuintpmltid lu the direc- 
tional signal flasher, and signals can 
flash. When head lights are on. resis- 
tance is Too much, and [here's a volt- 
age drop in the directional signal cLr^ 
cult. Ergo — no flashing. 

Polish up the contacts on the start- 
er relay, and your GTs eyes will 
probably win]; as good as ever wilh 
and without the headlights on. If that 
doesn't work, you'll have to replace 
the flasher. 



A bit too miserly 

/ have a } $8? Plymouth Horizon Mi- 
ser equipped whh a l 7-liter engine 
Since the day I drove it from the 
showroom, this car has had an irriiai- 



ing jerk in third gear at 30 mph in 
second gear at l 7 mph and in first 
gear al 7 mph The Chrysler zone 
representative said Horizons and 
Omni Misers have this problem, be- 
cause they're set to run Jean He 
says, "learn to five with it. 1 ' Must 
I?— Merrill Roberts. Winion. Minn. 

The Chrysler rep told you the 
truth. This decel- bucking, as it's 
called, is characteristic In some 
cases., drivers also experience hesita- 
tion upon acceleration from a dead 
stop. 

Decel -bucking usually happens to 
cats operating under low-speed 
conditions The 1 7-Siter engine is set 
up 10 provide a 50* to 54° spark lim- 
ing when operated at low speed Set- 
? ing liming this way helps the car get 
maximum fuel economy. If timing 
were- adjusted iq occur laier deed- 
bucking would probably disappear, 
but you would lose about a mile to a 
gallon of gas. 

Chrysler is studying a new engine 
computer to correct deceL-bucking. It 
would have to be approved by the 
EFA, however so \ Suggest you get 
in touch with your dealer to- see if 
this repair has heen authorized since 
we investigated the matter last sum- 
mer. If not. there are two things you 
can have your dealer do to try mini- 
fpfa use ELcm to 23) 




Shield’s Achilles' heel 

A battery heat shield effect JvE-ly protects a battery from 
high engine compartment temperature but fc could be 
detrimental in another way. A 
boat shield hides the battery 
so you can't see din and elec- 
trolyte salts that build up on 
the top This accumulation 
conducts electricity stored tn; 
iht b.-ittcFY on< * can cd use the 
battery to discharge by itself. 
Therefore, twice a year or so, 
it's a good ides u> disconnect 
battery cables, remove the 
heat shield and ierub the bat- 
tery wiili a baking soda and 
water solution. Rinse with 
dear water and dry wath a 
doth before reinstalling the 
he at shifl ej shield 
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YOUR PRESENT STORM WINDOWS ARE NOT ENOUGH! ! ! 
The Torlite II system can double or triple 
insulate 10 average size windows. 




GUARANTEE 

SHOULD *0 u NOT HF -.OMPltrE 
LV 5A7tSFi£D RETURN UNUSED 
PORTION VYiTHiN IS [JAYS FOR 
FULL REFUND LESS POSTAGE 
AN[1 HANDLING 



SAVE MONEY 



One Torlitm kit can cover over 160 square feet of window area. This means 
you cart stop heat LOSS and PREVENT cold air infiltration from ten average 
size home windows. With an energy savings that may equal ten times the 
cost of one Kit. 

The Tartitm window system has been used exclusively by industry both 
here and abroad for many years Now limited supplies are available for 
public and private use. The Torlitm window system installs In five minutes, 
using no nailing strips, screws or toots. Torlitm Is a totally new 100% opti- 
cally dear and tough film with no cloudiness or haze. 

Even should you have storm windows, you can form another insulation bar- 
rier againsl heat LOSS and SEAL OUT cold air Intiltraticn. The Torlitm win- 



dow system creates an Insulating pocket ol sir inside your window area by / \ 

Keeping cold air OUT and keeping IN your heated room atmosphere. f \ 

Any type window, be it casement , bow. jalousie, steel, aluminum, wood can b. \\ B | 

be made 100% air tight. Trailers, factories, farms, apartment buildings, I — - 

churches, hospitals, schools, motels and virtually every business can use , vO 
this system to realize substantial energy savings. 

No other window kit available on the market today offers the amount of window coverage and energy savings of 
the Torlitm system. 

* Torlitm is 100% optically CLEAR. You don't even know It's on your window. 

■ We have developed an exclusive acrylic polypropylene fastening system mat allows the Torlitm 
Ha i film to fasten to the inside window frame, molding or wall. 

ft', t * No tedious measuring or cutting to exact dimensions. All excess is trimmed after Torlitm film 

has been installed. 

■ VO Vfl ■ Designed for use on the inside. No climbing ladders or difficult outside installation unless you 
^h\\ \l * Can be taken down, stored and reused tor next year. 

SSfl, seoirn. ' The Torlitm system offers ihe same cost saving benefits for saving on your air conditioning 

ngn lensile strength CQStS. 

* The sun's ultraviolet rays have a minimal effect on the Torlitm film. 

The Torlitm comes packaged on a roll, not folded or creased, so you are assured of receiving a 
quality product. 

Torlitm film is a Gian! SO inches wide by over forty feet long. For a loial of 160 square feet for 
one kit. 103 feet of fastening system is included plus complete instructions and pictures show- 
ing step-by-slop Installation Reorder forms are Included for fast and easy ordering. TWO kils - 
one roll 50 inches wide by 80 feet long. THREE kits ■ 50 inches wide by 120 leet long. 

You can (esi Torlitm In your own 
home without risk. Trial test any 
iwo windows in your home. Com- 
pare ihe temperature and overall 
comfort. Should you Teel that our 
System does not perform and you 
are convinced that It is not every 
bit as effective as we say, return 
ihe unused portion for 3 com- 
plete refund LESS POST AG E. 

, I RPT Manufacturing, Inc. 

| Torltto Division Dept. PM-11 
I 220 Jacksonville Rd., Hatboro, PA 19040 

I PUtfSfl tush in o hits :ompleta with easy iniltuetiortB ul sha tow price 5t4BS PLUS ¥k5fl 

I POSTAGE lor On£ k. 1 1 shrui coni airs 100 square ieet TWO k i 3 S 320 square tot S26.W PLUS S i .&5 
I POSTAGE- A btringi of 11.90 ir pure ha separately. THREE KITS 490 square leeE tof I4i.9i PLUS 

mm : *a.J5 POSTAGE a satires Cff *1*0 li purchased sspanatEly. TOTAL ENCLOSED CHECK or 

yJcflo^V I MONEY ORDER ONLY. All shipment! maCe UPS unlGifi other instructions given. 

■ V (NO G.O.D.’s PLEASE CHARGE MY G VISA □ MASTERCARD 



VISA and MASTERCARD 
Order Toll Free 
1-800-523-2005 

24 hours a day ■ 7 days a weefc 
Qperalors only 
qualified to lafte orders. 

Pennsylvania Residents 
1-215-443*0307 



Fit* any 5 i;e, 
shape window 



Easy M J upper 
IO open 1 or RCC6S b 



NAME 



Supplies are limited. 
So please don't delay. 



CITY STATE ZIP CODE . 

Ortf-ers \Q CANADA - che^k of money order most be made payable In U.S. DOLLARS 
and 3 1 .00 tf US T BE ADDED TO COY ER POST AG L J 





CAR CLIBIIC 

fCertrjj-iLrfld fwm 

mizing t he problem of ctecei^bucking- 

1 , Make sure the tdle-stop solenoid 
switch is properly grounded Loss of 
idle switch ground could cause the 
OKygen-foedbatk emission system to 
malfunction and an overly lean fuel 
condition to result This problem Is 
discussed in technical service bulletin 
14-07-82 (2/8/82). 

2. See to it that the propane-as- 
sisted ktteadjustrnent method de- 
scribed on page 14-25 of the service 
manual is applied. A flaw in this ad- 
justment would lead to an overly lean 
fuel setting. 

The true GM cat con story 

¥qu may haw read about a dual-bed 
catalytic convertor problem With 1981 
and early 1982 General Motor cars 
equipped with 3.8-liter V6. and 4.4- 
and 5. 0-liter V8 engines There's 
truth in this, but CM denies that 
there wilt be a sudden toss of power 
and stalling as was first reported. 

Although the reason for failure is 
not fully understood it's believed That 
pellets in the upper bed of die con- 
verter disintegrate and plug the lower 



bed. causing high exhaust back pres- 
sure But this is a gradual process 
and will occur over a period of lime 
I Tit happens so you you'll notice a 
gradual loss of acceleration perfor- 
mance and failure of the engine to 
run al high speeds. Before the condi- 
tion gets bad enough for '’sudden" 
stalls to occur, you'll be screaming 



bloody murder about lousy perfor- 
mance. 

If you begin to notice the signs, 
take the car lo a GM dealer Dealers 
are obligated to replace faulty con- 
verters at no cost to customers under 
the provisions of the mandased. five* 
year, 50.000-miJe. emission-control 
pans warranty. But let me make it 



Weights and measures 

When you're stuck trying to find the reason for a 
GM car 5 hesitation and lack of power, think 
weights— centrifugal advance, th^t L$ 

Worn or corroded advance 
weights, axis holes or pins can 
affect the operation of (ha cen- 
trifugal advance mechanism. 

This prevents centrifugal igni- 
tion advance. If the weights 
jam in the fully advanced posi- 
tion. hot cranking problems 
can resuli- 

Wtiight and corrosion wear 
seem to occur because of a 
lack of lubricant between pins 
and slflas of holes. Smearing & 
light coat of high-temperature silicone 
grease around (ha pins and under the 
weights prevwtj problem. 




WtAfl ft.MQ 
CCaflOSION POINTS 




Bucket O’ Boosters™ 

BOOSTER CABLES 



SAFER TO USE! IT'S EASY! 

Bucket O' Booster cables help reduce the danger ol 
sparks when jump-starting a dead battery The power 
cable should be permanenity attached, just plug (he one- 
way connectors together io complete Ihe circuit 



? JUMP-START YOUR CARS 





MORE CONVENIENCE WHEN 
YOU BUY TWO SETS! 



In $ Ewo-car family, permanently attach power 
cable to each car. Just connect long cable when 
you need a boost! 



Always carry the long cable and alligator clamps 
In each car, so lhat you can get or give a boost 
when needed! 

YOU SAVE $10 E$!& 



* Heavy 6-gauge 
copper cable. 

* Tarrgleproot. 

* Flexible in 
cold weather. 

* High quality 
Industrial 
grade 

connectors. 

* 12-ft. length. 

+ Packed in 

heavy duty 
plastic 
storage 
bucket. 



Anderson Power Products, Inc. 

145 Newton SU Boston, Mass 02135 

Please send Dossier cables postpaid, as follows; 

One set. $29.99 Two KWi, $49.99 
Mass reside™ add 5% sates ra* 

Amount anetosed 

Chirefc dr money Order enclosed . Vfm 

MasterCard, . American Express . 

Account no. Valid from, 



Signature 

Nemo 

Streel 

City 
Stele . 



Zip 



10_ 
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dear that GM will not indiscriminate- 
ly replace a converter k has to be 
bad 



StarJet for sublet 

My 1931 Toyota Starlet has such a 
vibration from under the hood when 
the engine hits about Z.4QQ rpm. that 
Tm ready to get hd of it You can 
feet it throughout the whole car It 
happens with or m&oOl the air con- 
ditioner running, yet the air-condi- 
tioning unit seems to he the cause. 
The service manager teUs me I have 
a vibrating compressor belt and he's 
tightened if as much as he can. 

One more fact: My friend's '81 
Starlet drives beautifully but it has a 
Nippondenso compressor. The one in 
my carls a Sankyo, Is this signifi- 
cant? — Robert Lane , Lafayette. La 

Maybe. The Nippondenso Is the 
Toyota factoiyHauthorized unit The 
Sankyo is from an aftermarket air- 
conditioning kit. But before ! get to 
this P let's put first things first, which 
is mating sure the compressor is 
causing the vibration. Take off the 
compressor belt and run the car with- 
out it. If there is no vibration, then 
the compressor is to blame If die vi- 
bration is still there, then the com- 
pressor isn't to hlame. 



Suppose the compressor is at fault. 
Replace the belL which may have a 
mold-lump, and adjust it to specifica- 
tion, A belt that's toe tight can con- 
tribute to vibration and also put 
stress on compressor bearings that 
may cause them to fail prematurely 
If the problem stays with you. 
make sure the compressor is securely 
mounted. Here's where the Sankyo 
unit may be letting you down A car 
with a factory-authorized Hipponden- 
so compressor has a brace between 
the engine and transmission (on the 
bell housing} to stiffen things up and 
prevent vibration. If your air condi- 
tioning is not a Nippendenso system, 
this brace may not be installed To 
stop the vibration, see if you can 
brace the compressor similarly 
If the vibration is rot being caused 
by the compressor, several possibili- 
ties present themselves, among 
which are clutch imbalance, drive- 
shaft imbalance or ignition -system 
breakdown at one or more cylinders 
at about 2,400 rpm. 



DO YOU HAVE A GAB PROBLEM? 

Just art .Wort afrxn js StAcryour fliriwu&n re 
C*r Cfirwc Popular frtecfwnrc?. Wesi 5 ?VN S* 
Xatw n, V 3M?IS LVMfl letters tarvwc De en- 
vwwind \rv£v\diMtty pfoWwr* rtec are of general 
i.'ptorraf wit De discussed tn Lfte column 



— 

SERVICE TIPS 

■ Feed says that if all else fails to 
eliminate a bad spark knock in the 
3.6-liter engines of 1962 Granados 
*nd Cougars* try a new distributor 
fpwt No. E£S2*l£l27~E) and vacuum 
regulator valve {part He. D9DZ- 
9H90-A) Article 82- 1 1-3 of TSB 82 
11 give* dateilg. 

■ Br eke pulsation and abnormal 
front* brake* pad wear in 1980-1982 
Omegas and 1962 Ckrua and Firenzas 
con twh when caliper balls corrode, 
keeping calipers from sliding freely. 
Old# recam mends inspecting mourn* 
big hoks when calipm ere rawved- 
Repia» corroded bolts. To pre ve nt 
corrosion, fill the cavity around belt 
bushings with silicone grease, 

■ Don't be talked into new MacFher^ 
BOn- strut assemblies If you get 9 

chucking noise from she tmm suspend 
jfiion of a 1981-82 Dodge Aries or 
Plymouth Reliant, or 1982 Dodge 400 
or Chryater LeBercn. The car may just 
need a franc -suspension omit damper 
weight assembly (part m. 4062665). 
So says TSB 02-C8-82. M 
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Installing mirror tiles these unsightly siding. Any sugg&s- 

■ - Lions that v f o-lt could offer would be 

l can't seem to locate any information gently into place. Sian at the lop greatly appreciated . — RE Ogle Son- 

on bow fo install minor dies. I have with a full lile, anc work your way oma. CaJtf 

an Sx 15 ft wall, and ^vould like to across and then down the wall. Don't Universal- Rundle was one of the pi- 
cover ir. Door to ceiling, with these leave any clearance between the oncers in fiberglass plumbing fixtures 

tiles I'd appreciate your help — Louis tiles, but make sure that the bottom over 20 years ago; that company still 

Taveras, Miami row clears the floor by at least *A in enjoys the reputation of being one of 

Mirror tiles are attached to the wall Do not use other adhesives, since the leading manufacturers It sounds 

with 1- in. -square double-adhesive chemical reaction may harm the stl like you've iried everything except an 

pads Place one pad in each comer ver plating, resulting in poor adhesion item carried both by Universal- Rundle 

(none in the center), and push the tile or damage to the mirror distributors and Sears; a fiberglass 

cleaner! It's an isopropyl alcohol- 

based tub and shower cleaner which 

duce $Iipfk*ge. Pin and Other Stains comes in its own pint -size container 

Dnffcmg door collect in these smalt desigi * fines and with a pump -action spray top. All you 

Our door had always worked properly an? impossible 10 remove, tVe've need to do is follow the directions cm 

until we had new carpeting installed. tried commercial cleaners, bleach. ioL the container to "lift' 1 out stains. 

At rhaE dme, the men who did the in- Jet bowl cleaner, wen steel woof and Universal- bundle's quality control 

s lit l la bon had to cut Ltf in. off the hot- sandpaper but noLbrnt/ seems to faze department informs us that Its gel- 



ram of the door to dear 
The carpet. Since L hen, 
f he door will not stay 
open, but slowly closes 
by j iself. This js most 
troublesome. Can you 
tell lls what we could do 
to correct l his situa- 
tion ? — Mrs. Dave Jaksic. 
Pittsburgh 

It appears that your 
jamb is not plumb If 
[his happened while the 
carpet was being in- 
stalled. have the install- 
er return and plumb the 
jamb. If your entire wall 
Is not plumb (due to set- 
tlement], the easiest 
way to correct the door 
leveling is to either rclo- 
cate ihe top hinge closer 
lo the stop ( remortise ). 
or slide the bottom 
hinge out of its mortise 
until the pins are direct- 
ly in line f plumb); see 
drawing. The stop and 
striker plate will proba- 
bly have to be moved. 

Stained fiberglass 
shower floor 

We have a severe stain- 
ing problem wuh the 
floor of our fiberglass 
shower. It s molded with 
a scalelike finish lo re- 




coai is think enough that 
many stains may be re- 
moved by using a buff- 
ing cloth chucked In a 
drill motor Use a white 
buffing compound, 
which is available in 
most hardware stores. 
Ouite often, this will re- 
move the stain end re- 
store the finish in one 
operation — on thick gel 
coats only 
The company also 
maintains a list of autho- 
rized repair agencies lo- 
cated throughout the 
United States. These are 
factory -trained, indepen- 
dent repair technicians. 
For the name of the re- 
pair facility nearest you. 
write: Fiberglass Repair. 
Universal -Handle Corp.. 
Box 960 . New- Castle. 

Pa. 16103. PM 

pwr nffuv a hom& matfiietiance 
Or repair prdWnn;? Staid it IO 

Clink. Pnptt rtr M«- 
eftar itet. £S 4 Wtasr 5 ?e/i St, New 
Fort, IV V l£kJ! 0 . Leasts ^ann« 

£ Lf tins hvfrt*d jftdivrJUdtfr- bvC 
profafp/Jii ei/ w¥rdn rntHmcf will tm 
cfiwussffrf nr this fvfiEnn For 
fmoPB home repair and mamte 
fttar p hulp, pH FM t IlteTur Core 
Guitto, £ 4-95 jwsrpwrf Send or 
■?&iYsJ ru Pitf. flew lOt 4 , Rodb 
City Syrian, Aftfw Ytirk, NY 
10101 
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AMAZING HARD-TO-FIND SCIENCE BUYS 

MfllAf f)M Qfl I FI Bargains in Alternate Energy — Health — Weather 
IVUW UlV WHLLa Hobbies ~ Magnifiers — Magnets — Telescopes — More 

L J 












GIANT 

SIZE 

CATALOG 



1 000 Unusual tiargains 
in Hard-to-FintT Science 

Buys fnr «obtyi5h 
Schools 5 industry 



RIRIRHETER UFTI m HE TIE SUM 1BI1 TT* silvered hrvsh 
v&J J Jwispfiencai riiifief At a 
li'anOr. ptiu see mrttylhing gai-ig on 
Mpultf yw- Operates oft wwsibifl irtlrv 
red rattan. Y iiigriL ¥ in disinter 
Hi .«.»! Ii|. J7.I5 RMTH.TS 



DUff BIST HHM MliMJFlER. Proves 10 wmt magmr,- 
catiwi 5lur0il s moyfiEetJjn plastic iwtn 
a swm^oiri tens system so you can cmy 
m vftji pocket « altacti to My chain 
3" 3( IV ClffSKl 

Hi. 11.244 Reg m % Mi 119.75 



MINIATURE BATTERY PtHEHED fUWf FumpS 1 |>L f»f ffliiUJlB 
Ihfoygh 4' iLfctr (included LaPls topd 
?-i inches. Serf primpnp Operales on ? 
1 Vfe-3 V flasnlsght batterlKi (not m- 
clutifrdj tt is Iha pfiritet instmmant Tim 
daritnjmiifiiffis ENe<ti5(±jy5 
!> 58 M5 tOltQS 

Wf DRBffl NTcTmTEIFAUII: IRUH FUMTI INDOOR J HU TERRI 
Feeds flints a muttue of 

Hater, ftjn if nls a ii$M using no sort at 
ill ! Gel up tt? 10 times !h£ ytfld &l 
ccfTweniisnai soil Contains nutrient 
mia i transport system 
li.31.ltt fietf W2 95 R0W1J4I5 



NEW) THE 7B MM f/fi EDMUND TELESCOPE... 
COMPLETE WITH MOUNT HEADY TO USE 

Joumey to the craters of lire moon . .study skyscrapers or nature's 
wonders! Expertly crafted in our own plant and specially designed as your 
first telescope. Precision optics, durable tube. aLI-meial mourn. lire 25 
mm eyepiece delivers 17X magnilicalioa period tor all-around viewing 
Its sleek design complements li ving roam or den. yet it's sturdy enough to 
be the perfect companion on a field trip or star parly. Weighs just 5 lbs. 
Measures 1 3 - x l7Y5f * 1 1 " Comes ready louse sc your exploration 
Into space can begin right away. (t» O n A C 

Nil JljBTT Heg £10995 NOW $ 03.93 



BUILD YOUR OWN WEATHER STATION 

Accurately forecast wealher and check your pre- 
dations against TV and radio.. Kit in dutfe$ anemom- 
eter with wndvare, indoor indicator board in show 
wind *peed & clinreTiork sensitive air lank buromgler 
with ? n indicator: ^Img p&ytfinometer. rain gat^ge 
with calibrated tube to measure as litlle as ivi G& 
Inch, tOO ft. lead in wiiecslor cloud I D chan, fore 
cashftfl manual Powered hy 1 1 5V AC house current 
wiih safety cord a a r 

Ni. 7 1 .02? $29.95 NOW yLUivV 



RECORD fliGN AMD 



OAT Jumtosiw 
t , lisel and alumirum ircs nutrient *ri«fi 
1J' diam Blue jnd pink, indicator are 
carried in the lowest and hghesl points 
cl day ard tatt id bt ieaa belrru issuting 
m,mw Htft $13.95 IDH (IT.BS 



THIS FlilNJJIHT NEVER NEEII tAFCRIEtl Electricity -5 
“ penerated n tm you squeese trie fly- 

L wheel— 1 » recfiaiiffld! uses £.2 v 

GashHani Suibs it s eaup&ci, take ii 

anyw!ie<e-&flevert»stuc5(lof? iigni i 

5V?" x r 

~ * (i 1 1 JK Reg. 125.94 It 1 1 1 t.M 



save warn mint smut t saves Cut m water bin wiihout 
up a ssimutelflig riot Swwei A 
pedecl miKiupgol gjr and water pewtift 
increased ^dcity 21 ^‘fe^volLur^ 
Easy to irtfitilF ClVqnw pLaled brast 
Ni ll.m fieo SI? SO KOiltUi 



flU EHERIEREY KARRflorasj signal 
tar ro^iltme biker*! Can be seen m 
daylight , -am Ten 1 ,000 yds. al niflfii 6 
in \Aa&\i£ tube- Usts 3 hrs. Comes in 
F*B-- 0 I 3l 

IaNMM Etyg.$795 IQVtfG 



iA£ft(T. uii:>i.i" m 1 50 pounds 
Discover underway treasures, tewle 
items loss n water Alummi^n tr^me 
bar-handlt l^ht enough r&r any Eish- 
irm m et wfrosiofi Wt 2 lb* 

It T 1.1 3-5 fteg S26.W HOH|£4JR 



SAVE SB DO ON THE 30X 
M ICROSCOPE WITH BUILT* 
(I LIGHT! ideal fv inspecting 
plants, gems photos Center focus 
itfieet. buil-in l^i xura; ntocObie 
condenser tens. Sft* x 1 V x %" 

W, JI1SI 4 A « A (IP 

Reg £2495 *^ 51 §,95 

V 



MAKE YOUR OWN 9 FT. HOT 
AIR BALLOON. WalcM rise to 

about 200 rt. on jusl tot air Will 
lilt anything up to VI lb. Kit in- 
cludes 1 0 pirecul gores, 6 ft Of 14 
gauge wire tor ring and core 
Instructions included 
M, 60.691 Jfe Ar nr >K ■»■ . AAA .p 

Reg £5.96 # $5.35 ^ 52135 $22.45 



& X 20 SPY SCOPE. So small n 
liEg in IN palm of ydur hand! 2 -Bfl 
It f 1,000 y di field ol view. Griy 
2 ul Scores easily In your pocket 
purse Of gkw oomparinYent Brush 
melal finish. I net neck sifap and 
3^" jl l% p « 2 " case. 



Aswisiih/e beiitftapJiragm&letlttiscosic. 
lusl sike the one your dcclor um iPer- 
te cl fev leaching children Hitmd irw 
wdfiCterfi ar the Njfiiaii Dody 
Is. 30.77R Reg SI 295 ID* It « 



COMPLETE AND MAIL TODAY 
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Edmund Scientific 

711 H -22 Edacorp Bldg., Barrington, NJ. 08007 



□ Send Free Giant Size Catalog 
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Chevrolet lias more kinds of wagons for you to choose from than anyone else. 
Chevrolet's got gasoline- and diesel-powered* wagons. Wagons with available seating for 
four. five. six. eight, nine, or twelve passengers. Front- wheel-drive, rear- wheel-drive. 




fbcvmita* aft equipped w ith tngm-' produced to H-ther-fiVf divi^ms. 



CAPRICE CLASSIC C'hcunlcis combination -.i 

lull- sire luxury, ream, risk, and comfort. 



n>line or JvaHatye Uiohcl power. 




CRURUER • CRPRICE • FRRUBU • S W BLRZER • SUBURBRR • SPORJURR 






roiunGons, 

CHEW'S LEHCUE. 



and a new four- wheel -drive S-10 Blazer with Insta-Trac system that, while in 

high range, lets you shift from rcar-whecl drive to 4WD at any speed, Chevrolet — USA- 1 . 

With America’s number-one choice in wagons. At your Chevrolet dealer’s now, 

sutaid i m rtov of a in hatvd c i irrijwioi.es wot idc Sw r d* u kr k* deiai U 
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NEW S-10 4X4 BLAZER ha the fir*l nme, nhiA in 

tc.ir-whrtj drive to (WO and batk at any Jiptcti 







GARY WfTZENBURG 
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only about the products but about the 
General himself and hit If tensely 
competitive divisions, each trying to 
outdo the ocher. 

You can learn, for example, that 
m Qidsmobite is pretty smug and 
sHf'Satigfied in its third place (behind 
Chevralet and Fond) to industry sales, 
calling mgst of its cars Cutlasses gf 
one sort or another and operating 
as if nothing ever changes. And 
Thai fourth- place Buiek warns noth- 
ing more itian lo knock Olds off its 
chrome and Vinyl lower and is do- 
ing everything ii can think of 10 
Further chai amhfriinn 

■ Puaiiiau. once a muscular third Ji- 
m-1 f. is struggling mightily is regain 
;he youthful. exciting, engineering* 
oriented imago that kept it there fgr 
st i many years not so long ago. Be- 
n.-itning (bird is the long-range goal, 
simply reversing its sales slide ls the 
immediate priority, 

■ Mighty Chevrolet, too hus been 
suffering badly through this lengrhy 
recession that has so many of its tra- 
ditional buyers either out of work or 
worried that they might be 3c rs ap- 
proaching the problem largely by 

he -contenting" f stripping standard, 
equipment off) its cars to widen the 
price gap between thnm and she oth- 
ers and concentrating on fuel econo- 
my while its corporate rivals stress 
excitement 

■ CadPiac. its customers mostly un- 
affected by the recession, ss doing 
Just fine whilo gas prices and avail- 
ability stay fairly stable. 

Vou learn that Pontiac is not at all 
pleased with the Chevrolet- supplied 
5.0- liter VS engines that power its 
new Firebird Trans Am In MS-hp 
four- barrel or lG5-hp fuel - injected 
form, they're neither fuehefficierti nor 
powerful enough in the fairly heavy 
Firebirds (and Chevy's Camaras) to 
compete? effectively against Ford's 
very strong Musiang/Capri 5.0-Eiter 
VE- 

At the Chevrolet meeting, you ask 
why, U Oldsmobile engineers can get 
100 enussions-certified horsepower 
from a same- we four-barrel engine 
in the much heavier ‘S3 HursVOIds. 
can't the talented Chevrolet engineers 
come up with competitive Camara 1 

{FSoase turn to rage 31 1 



Inside the General's biinker 

Each summer brings the annual auto- 
motive orgy known as the ‘Long 
Lead" (magazine) press previews 
That's when folks like Executive Edi- 
tor Joe Oldham, Auto Editor Tony 
Asserts, yours truly and our counter- 
parts from other publications are in- 
vited inside thn Generals bunker to 
sec drive and photograph his coming 
products for the following fall— so we 
can produce the stories and ge[ them 
to you in time. 

The other companies do 1L too. of 
course, but no one does it quit# like 
the General With five car divisions, 
one per day, the GM Long Leads typ- 
ically take an entire working week. A 
week of ccteeiings. technical briefings, 
driving and more driving, mostly on 



the enormous, sweltering Michigan 
Proving Ground skidpad known as 
"Black Lake." A week of buffet 
lunches under a tent, receptions and 
dinners ai the headquarters hotel, 
hospitality suite gatherings every 
night 

A week of total immersion in auto- 
mobiles. almost constant conversation 
□ bout cars and the industry that 
produces them. Conversation with the 
general managers df each division, 
the chief engineers the vehicle chief 
engineers and dozens of other engi- 
neers. designers, product planners, 
sales and marketing people and the 
public relations staffs that make the 
previews happen. 

Keep your ears epen and you can 
learn a lol in a week like that. not 



First Look: '84 Chrysler Turbo 



Qirysif&r^ plan Mr its "84 turbocharged sports car; It wih product} 147 hp 
of .5.600 rpm f 160 pounds of torque At 3.600 and will dp 0 to 60 mph in 
8.9 seconds. The wheelbase will be 96.$ inches and it wiU weigh about 
2.300 pounds, It will give fits W everything fivtn Mustang HOs to 
For sches. That's Chrysier's pi&n. here's our sneak photo of the protolype- 



28 



POPULAR MECHANICS ■ NOVEMBER W 






PEST'PRUFE" is mwfl anJ unobiru- 
iTve-ruggtd r hi-impact cine Asj bixtt 
finish wiih brushed silver f At r. Mfoa/ft 
<Mfy 3 -m if x 4 "*J-i/ 2 * Wtighi about n 
pound. 



Clear Y our Home of Mice, Rats, 
Roaches and Other Pests — and 

Keep Them Out! 



PEST-PRUFE’* is a home-size version of the 
commercial pest control device that’s safe for people, 
pets and the ecology. Try it in your home for 30 days. 



They don'i call them pals lor nothing. The 
bug* and rodent* of I hit world can make life 
miserable. Traps, sprays and poisons *ccm in 
have- Li Elk effptl . and professional cXltf- 

ni mat of s don't come cheap But now you can 
Eliminalc troublesome ptsli and keep them 

out i ha nks 10 rww utkrasonw F£5T-PftU FE. 

l'hc electronic PEST-PRUFE unit doesn't 
kill rodents or insect* -it repel* them, Eariy 
laboratory research showed that ultrasound 
was effective in modifying the behavior of 
mice and rats. 

As commercial exterminator!! began using 
ultrasonic sound lo control rodents, other 
studies indicated ibat certain frequencies 
affected l he behavior of insects, too. No*, 
professionaE pest control companies acknowl- 
edge the usefulness of ultrasonics. in ctm trol- 
ling certain rodent* and insects. 

UNIVERSITY TESTED 

The heart of this new, e ket remit marvel is a 
special quart! crystal speaker- h enables 
PEST-PRUFE to emit ultrasonic sounds thaE 
only pests can hear. 

These ultrasonic frequencies "attack" the 
auditory and nervous systems of rodents and 
certain insects causing pain and discomfort. 
The pests arc forced to abandon the covered 
area and will not reium while you continue to 
use PEST-PRUFE 

A leading university teied PEST-PRUFE 
a* absolutely safe for humans and pe Is. And 



since there are no poisonous chemicals, l he 
ecology i* not harmed in the slightest. 

The ultrasonic output .s above the heating 
range of humans and house-hold pets, $o 
PEST-PRUFE k safe for use anywhere. 1 1 will 
not interfere with any electronic burglar 
alarms, fin or smoke detector, TV reception 
or other electronic equipment. 

SET UP A BARRIER TO KEEP 
PESTS OLT THIS WINTER. 

When you get your PEST+PRUFE you fc lL 
begin to notice some result* in a few days. In 
EwO to six weeks your inkstalion will be elim- 
inated Then continual operation of your unit 
wilt prevent further noting and inhabitation*. 

Even with colder weather approaching, you 
can keep ptsts from coituag indoors as long oa 
yaur PEST-PRUFE is m opcralLan. 

JUST PLUG IT IN, 

There's no i(uu Dalton with PEST-PRUFE. 
All you do is plug it into any ] 10-Voft ACoul- 
Jet. The solid-state electronics and quart! crys- 
tal speaker require only 5 watts of power 
just pennies per monEh — and. it k s mainte- 
nance free. 

Put PEST-PRUFE anywhere: home, apart- 
ment, stoie, warehouse. Or factory. It'i the 
perfect answer for ficilties where food b 
stored or handled such as schools, hospitals, 
and mining homes- 

U will repel pests from areas ittat are diffi- 
cult Id seal-off such as garages, farm 
outbuildings, boats and vacation home One 
unit protects an area up 10 2300 cubic feet. 

YOU CANT BUY BETTER 
PEST PROTECTION. 

PEST-PRUFE is iLale-nf-tbe-art technol- 
ogy Until now, commercial unit* used by 
professional pest control companiu cost up 10 
1200 —but lower eqsl solid-stale components 
allow PEST-PRUFE togjve you the same pest 
repelling power for only (plus li.&j 



shipping and handling}. Now there's no need 
to em pty messy traps or buy poisonous chemi- 
cals again and again. 

TRY IT FOR 3d DAYS 
WITHOUT RISK. 

w e urge you to try ihe PEST-PRUFE unit 
for Jfidays. If you don't see proof I hat cl is Ihe 
most advanced, efficient pest eliminator 
available today, return il for a complete, nn- 
qjuihbk refund — including return postage. 
You are protected by a one-year manufao- 
lurer’i warranty as well as Shelburne's 
26- year reputation for studied customers 
HERE'S HOW TO ORDER. 

To order. simpJy send yOuf check fo r 549.95 
plu* S2.G5 shipping and handling to the 
Shelburne Company at out address below. 
Credit card holders can speed l heir delivery by 
using our tall-free number. 
i Md. residents should add 5% sale* taxj 

CALL TOLL-FREE: 

Monday thru Friday 
9 fl.m. to 5 p.m. Eastern Time 

(800) 638-6170 

Alt other times call 

(BOO) 22£*264M 

^—Maryland mktents call 36W304* 

Get rid of rotten! 5 and insect* without using 
messy l raps or poisonuus chemical*. Let 
PEST-PRUFE clear your home promptly and 
effectively. Order one today and try it fora full 
month at no obligation 

"TO® 

Shelburne 

SJaSnlB)©!®/ 

1 10 Painter* Mill Road Depi, Y39 
O wings Mill*. MD 21 ill 
(301) 36M304 

£ The Shelburne Company 1982 



PEST-PRUFE k effective in repelling: 
Mice Rat* 

Roachei Carpenter Ants 

Cricket* SilmHili 

Water Bugs IoftJrttd 
Flea* . , . and many alhci 

peal* 




FINALLY, A BAND SAW 
YOU DON'T HAUE ID GUT CORNERS TO OWN. 



Imagine a band saw with the power you want, at a price that’s hard 
to imagine. 

Introducing Biack & Decker's Driil-Powered Band Saw, The band 
saw that's actually driven by your W or W electric drill, 

You get the power and accuracy you need to cut through 4" dressed 
lumber and most metals, but at a fraction of the cost Because your 
drill is the motor. 

It comes complete with a wood-cutring blade lather wood or metal 
cutting blades are also available), a mitre guide and a 10" tilting table 
that adjusts for bevel cuts to 45 degrees. Yet, our hand saw is so com- 
pact you can carry or store it just about anywhere 

It even connects to shop and tank vacs to collect sawdust, And has 
a full one-year, home- use warranty. 

The Drill -Powered Band Saw, rrom Black & Decker, All the features 
you’d expect from an expensive 

band saw. Except the high price. B/BCk sDeckSP. 





Black* Decker. CotisufIHt Acctsswy Division, PQ BuxiftJr. HampsUMjet MG 
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Firebird power? And you're io!d that 
Chevy cctjW get more VS horses but 
feeds (they say) that the current cali- 
brations are the right power/economy 
compromise in such "‘totally bal- 
anced" performance cars. 

GM in racing? 

Not for many r many years has the 
presence of motorsports been so evi- 
dent at the GM previews. Some days 
you could almost smell the hot oil 
and rubber. Ifs no secret in Detroit 
that ihe genera] managers of at least 
three GM divisions have been trying 
to bump GM J s corporate management 
off the fence toward the side of -sell- 
ing through raring These are 
Chevy's Bob Stempef Pontiac's Bill 
Hog Lund and Bmck's Lloyd Reuss — 
smart, dynamic, aggressive young ex- 
eculives who understands the value of, 
indeed the need for pumping compet- 
itive excitement tnto their products 
Though GM has long permitted ab- 
solutely no open involvement in mo- 
tors ports. from time ro time some of 
its divisions have kept the competi- 
tive fires alive by developing and 
marketing heavy-duty "’off-road" 



parts to keep their respective inde- 
pendent racers in the winner's cir- 
cles Chevrolet is the master of this 
technique. As a result, the Chevy 
small-block VB engine has been domi- 
nant in many forms af the sport for a 
good many years — including 
NASCAR stock-car racing, where vir- 
tually all GM based cars use it 

Bulck Dlv.. GM s V6 expert, has 
built up a similar program for V6 
heavy-duty parts over the last few 
years Now Pontiac, which supplies 
all of GM s 2. S -liter Pours has Joined 
the fray with a Super- Duty pans pro- 
gram for four-cylinder classes. 

White Chevy Corvettes and Cama- 
ras have enjoyed tremendous success 
on the country's road racing circuits 
for as long as most of us can remem- 
ber. Buick Regal-bodied stock cars 
have cleaned up in h ASCAH for the 
past two seasons. And tins year Efon 
tiac's aerodynamic Firebird Trans Am 
quickly became the car to beat in the 
Trans Am road-raring series it was 
named for 1 4 years -ago. 

Though slit! under the corporate 
thumb at Long- Lead time, two of 
these eager but frustrated divisional 
managers were not shy about flaunt- 
ing their top racers tor the assembled 
magazine editors and writers Chev- 
rolet's dinner was essentially a retire- 



ment party for Vince Pkjgms. long- 
time head of the "Product Promotion 
Engineering" Group responsible for 
developing and distributing these 
heavy-duty pans 

For its part. Pontiac had Richard 
Petty and hs$ NASCAR Grand Pnx. 
Don Prudhomme and his NHRA fun- 
ny-car Firebird, and former World 
Driving Champion. Phil Hill on hand; 
plus the SCC A Trans Am series-tead- 
ing Mecham Racing Firebird and Its 
owner, Dennis M pc ham. 

It s taken three dismal sales years 
and two seasons of open Ford Motor 
Co. participation to bring these GM 
divisions' healthy new interest in 
totsporrs to the surface, and m a way 
that's a shame Competition does 
'’improve the breed/' and we dunk 
there should be some level of consis- 
tent involvement by the LLS. manu- 
facturers every year, good times and 
bad. Most of the imports do le contin- 
uously. and it certainly helps their 
sales and images. 

We can only hope that the world’s 
largest automaker — -which competes 
virtually everywhere else on the plan- 
et where its cars are sold— leans to- 
ward more involvement, not less, 
here at home where it matters most 
as the Long-awaited auto recovery 
begins. PM 
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For those of you who have 
ever fumbled in the dark for 
a flashlight, only to find the 
batteries dead. Black & Decker 
has the perfect gift. 

The Spotliter IM Rechargeable 
Light. A pow- 
erful light 
thafs always 
charged and 
easy to find, 
it 

^ures neatly 
on the wall in its 
own recharging 
unit 

The SpotBter* 
from Black & Decker. 

One gift that will be a constant 
bright spot in anyone's life. No 
matter what the occasion. 



SPOTLITER™ 

Always charged. Always ready. 
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Warning; The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous to Your Health 
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KOOL 
LIGHTS 

V 



There s only one sensation this 
refreshing. Low tar Kool Lights. 
The taste doesn t miss a beat. 



There’s only one way to play it. 
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THE BEST SELLING 
WAGON IN AMERICA. 



A good thing gets even better 

For two years running Escort Wagon 
has outsold every wagon in America 
Foreign or domestic.' It also has 58 4 cubic 
feet of cargo volume with the rear seat 
down But since theres always room lor 
improvement, we've added over 90 new 
improvements, ranging from a new luxury 
sound insulation package to a new fuel- 
conscious shift indicator light 

A wagon foi braggiri. 

Escort is the only American-made 
wagon with both front-wheel drive and 
four-wheel independent suspension ' ’ 



And Escort s unique CVH engine also gives 
you efficiency worth bragging about 




Based on Ford tests Actual EFA ratings 
not available at press time. Estimates 
projected for comparison Your mileage 
may differ depending on speed, distance 
and weather Actual highway mileage 
and California ratings Lower See youi 
Ford Dealer for actual EPA ratings. 

Whether you buy or lease, see the 83 
Escort Wagon at your Ford Dealer And 
remember, get it together — buckle up 

"Biased on R L Folk «Sr Co [e^isliatlons loi Ociober. I^D 
thm M ay, 1&62 ' 1 Excluding olh&i Fold Motor Company 
pioducis 




HAVE YOU DRIVEN A FORD. . . LATELY? 



FORD DIVISION 





Troubleshooting 
Fuel System Problems 




ATMOSPHERIC 
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BOOSTER VENTURI 
(PRESSURE DROP 
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F uel system problems are 
among The most difficult to 
solve, particularly for anyone 
working without profess Lem a] tools 
like emissions analyzers and oscillfr 
scopes. Those problems are lough because the 
fuel system is really so van different systems. 

Because pf ibis complexity, the mechanic rules out other 
causes of engine problems before turning to the carburetor. Of 
course there arc obvious exceptions, but for the normal range 
of no*staits, hesitations, stumbles, misses, backfires and burps 
a thorough check of maintenance items and internal engine 
condition should precede any attempt to diagnose a fuel prob- 
lem. 

However, most diagnostic checks cun be completed satisfy 
torily with a mini mum of equipment. Even eleamnic ignition 
diagnosis can be performed with an inexpensive andyier. 

Carburetor troubleshooting is another story While some 
tools are available to help with specific troubles, the most help- 
ful tools for diagnosing fuel problems are priced beyond the 
ranga of do-it yourself mechanics. Instead, the pan 'time Fuel 
system diagnostician must roly on his eyes and ear? plus his 
knowledge Of systems that control engine fueling and symp- 
toms the* malfunctions can provoke. Saturday mechanics must 
weigh the symptoms r such as surging, hesitation or rough 
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fuel 



l\ 



- SNCOlfllNlj AIR 

VENTURI 



A conventional carburetor rotiog- 
niies the prewire drops created 
when pistons movB down in their 
boros and supplies fuel in propor- 
tion IO the volume of air drawn fo. 



CYLINDER 

HEAD 





A cerburetots klle system 
provides a mate red emomt 
of fuel whMe the throttle 
plates are dosed. As the 
plates open, the transfer 
port gradually increases 
the volume of fuel, 



IDLE -FEED 
RESTRI CT I ON 



' r; r «ilO 

IOLE PORT 



As the Lhrottfe plates open i 
normal cruise pMkk^ ihe j : 
motoring circuit begins supj. 
fuel. The pressure rfrep^fi| 
C&rh'$ ireartirf pulls fitel Him 
th# jet and motoring «rcuJf- 



IDLE MIXTURE 
ADJUSTING NEEDLE 



IDLE TRANSFER 
PORT 



MAIN 

PORT 



hWH WELL 
Am &l£ED 



fuot pump, a filter and the Lank. Fuel 
delivery problems are easy to recognize 
because they produce a very dear 
symptom: The car behaves as though h 
has run out of fuel Usually the engine 
dies at high speed. Sometimes it will 
restart when you ease off the throttle. If 
not, it can usually be started with the 
key. hut may die again. This will occur 
primarily under heavy load conditions, 
such as hi 11 'Climbing. 

The first thing io consider when you 
have a delivery problem is the filler. If 
it Isn't new. replace it. On many cars, 
it’s behind the carburetor inlet nut. 



idling, and logically determine 
which of the carburetor or fuel- 
supply components- is the likely 

cause V 

Most cars on the road today use \ 
a conventional carburetor to con- 
trol fuel and air intake- For fuel to 
burn well, this ingenious device 
must maintain an air/fuel ratio of 
about 15 to 1 . Connected to the engine 
cylinders by intake manifold runners, it 
provides fuel and air in response Lo 
pressure drops created when the pis- 



METFRING 

JET 



tons move down on intake stroke. It 
also responds lo the driver's control, 
maintaining that relatively accurate sir/ 
fuel ratio as the throttle plates open and 
close. To do this efficiently under vari- 
ous conditions, a typical carburetor 
depends on at least six different sys- 
tems: fuel reservoir, main metering, 
idle, enrichment, accelerator pump and 
cold start. 

While must carburetors employ vari- 
ations of the same systems, they come 
in many sizes and shapes, and fall with- 
in three classes: one-, two- and four- 
barrel. Barrel refers to throttle bores in 



rear ones — only when the pedal is 
pushed past the V* mark or so. This 
type of carburetor is called a two-stage 
design. There are also two- stage, two- 
barrels in use AH two-stage carbs have 
a choke flap on the primary side only. 

Before the carburetor can do its Job> 
fuel must be delivered: by the pump and 
tank system- If you understand how 
that system and the sin systems within 
the carburetor function^ you will be 
well on your way to a working knowl- 
edge of conventional fuel systems. In 
the following subsecdons we u discus* 
each system and explain what happens 



Before loosening the nut. be sure die 
engine is cold and lay a rag under the 
inlet. Then remove the nut and pull the 
filter out, Note any difference between 
the from and tear of the filter. Many 
have a check valve on one side. Other 
cars have in-line fuel filters. Canister- 
shaped with a nipple on each end, these 
are spliced Into a fuel line. 

If the new filter doesn't solve a fuel 
delivery problem, the pump pressure 
should be tested. Disconnect the fuel 
line at the carburetor and attach a fuel- 
pressure gauge. Run the engine at Idle 
on the fuel in the carburetor float bowl 



the carburetor, so these classes are 
based on the number of throttle bores 
the carburetor has. 

Four^barrel carburetors are designed 
to open the secondary barrels — the two 



when h fails. 

Fuel delivery system 

The fuel delivery system of a carbu- 
reted engine consists of a mechanical 



and read the pressure. Generally, it 
should be between 4 and 7 pounds per 
square inch tpsAX but it would be best 
to check the exact figure. If pressure is 
toe low, replace the pump. 
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A carburetors power valve or enrich* 
went circuit (shove) inches the fuel 
mixture under heavy toed {low vacuum) 
conditions. The accelerator pump sys- 
tem {below} provides extra fual when 
driver moves zhroitio toward Boor. 



DISCHARGE 




BAIL 



V pressure is okay, chock for pump- 
ing capacity. Disconnect the fuel line at 
the carburetor and hold it in a graduat- 
ed container. Look at the second hand 
of your watch, while an assistant runs 
the engine until it pumps one pint into 
the container. As idle speed, ft should 
produce a pint in about 30 seconds. If 
there are lots of air bubbles in the fuel 
and capacity is low, there may be a 
small hole in she line between tank and 
puenp- 

If the pump is producing full pres- 
sure but will not deliver enough fuel, 
suspect a restricted fuel line, dogged 
tank or dogged purge canister or tank 
vent. If the tank is full of dirt, you 
should see some when you disconnect 
lines- Restrictions are usually caused by 
kinks in fuel lines. A dogged canister or 
vent will produce a sound of air being 
drawn into the tank when the gas cap Is 



removed the car also should perform 
satisfactorily without the gas cap. If the 
system appears okay but the pump will 
still not meet capacity specs, have It 
replaced. 

Fuel reservoir system 

When the fuel arrives at the carbure- 
tor. the fuel pressure forces the needle 
valve open. Then the float bowl within 
the carb begins to fiJL As it fills, a plas- 
tic or brass float inside rises and pushes 
the valve dosed. Whan fuel reaches the 
proper level, the needle closes to pus* 
vent the bowl from overfilling. 

If the needle doesn't close, the 
engine will run rich, because the fuel 
level will continue to rise and fuel will 
be forced through the metering system 
and float-bowl vent tube. This condition 
is typified by roughness, chugging and 
black smoke. A rich condition will 
someti mes clear up under load at wide- 
open throttle, because the engine is 
using so much fuel the float bowl 
doesn't overfill. 

Several things can cause the needle 
not 10 close. one is simply a worn nee- 
dle or seat Another is din wedged 
between the needle and seat. This cm 
occur if a car is run without a filter, or if 
Cara is not taken to maintain cleanliness 
when the fuoJ system, is apart A third 
cause is an improperly adjusted float 
system. A very common cause is a plas- 
tic float becoming saturated with fuel, 
and sinking in the bowl. A brass float 
with a hole in ft will also sink. 

That bnngs us rit^it back to the fuel 
pump. If fuel pressure is excessive, ft 
can hold the needle valve open. 

Main metering system 

The main metering^ysteiTi provides 
fuel under all open throttle conditions. 
Under heavy load and acceleration. It is 
supplemented by other systems. This 
system depends on vacuum developed 
by the pistons moving down in their 
bores to draw m fuel. 

If you look down the throat of a cai^ 
buretor. you'll see that each barrel has 
a throttle plate at the bottom and a nar- 
row section or venturi somewhere near 
the top. There is usually a second bar- 
rel, a booster venturi, within the main 
venturis. When throttle plates are 
opened, pressure diop created by the 
pistons causes air to be drawn through 
the barrels. When air moves through 
the narrow venturi of the carburetor, 
the vacuum signal is amplified. The 
booster venturi amplifies it further. 

In the center of the booster venturi, 
you'll find a tube with a hole in it. This 
tube leads to a metering passage that is 
joined to the bottom of the float bowl. 
Where it meets the float bowl, there is a 
metering jet. When air passes through 
the booster venturi, it literally sucks 
fuel out of the float bowl in much the 



same way you can draw liquid through 
a straw. 

If the metering circuit becomes 
clogged with dirt, the engine will run 
extremely lean, causing misfire, rough- 
ness end stumble at partial throttle/ 
cruising conditions. Idle will probably 
be okay unless the idle circuit is dirty 
too. Since it is nearly impossible to tell 
the difference between an ignition mis- 
fire and a lean misfire without an oscil- 
loscope and emission analyser, it is 
important that ignition problems ere 
ruled out first. 

Many two^stage carburetors meter 
fuel for the secondary barrens) by a 
valve linked 10 a secondary air flap. As 
air rushes through these barrel(s), it 
pushes the fiap open, which opens the 
metering valve. As air volume in- 
creases, so does fuel supply in correct 
proportion A two-stage carburetor that 
performs well on the primary barrels, 
but causes hesitation, bucking or surg- 
ing when the throttle is floorboard ed,, 
may have a secondary metering system 
problem. 

Idle system 

With the throttle at idle the idle 
adjustment screw or idle solenoid pre- 
vents the throttle plates from dosing 
completely Since air volume passing 
around the nearly dosed throttle plates 
is not sufficient to draw fuel from the 
main metering circuit, an idle fuel cir- 
cuit is provided to conned the fuel res- 
ervoir to a small hole in the carb barrel 
just below the throttle plates. With the 
engine running, air rushing around the 
edge of the nearly closed throttle plate 
causes a pressure drop. This vacuum 
draws fuel from the idle circuit. 

Just above the idle port and bridging 
the edge of the throttle plate is the idle 
transfer p on. This pen, also connected 
to the idle circuit, provides a transition 
from idle position to open throttle. 

An incorrect Idle mixture causes 
rough running, high emissions and 
poor fuel economy. A clogged transfer 
port can cause hesitation, surging or 
stumble at off-idle throttle positions. 

i 

Enrichment system 

During open-throttle, high lead 
conditions, the carburetors metering 
circuit can't provide enough fuel for a 
suitable air/fUel ratio, SO an enrichment 
or power valve system is provided. 

Most enrichment systems consist of a 
piston and metering red qr a dia- 
phragm-controlled valve High mani- 
fold vacuum keeps the diaphragm 
closed or the piston down in its boro, 
preventing fuel from entering the sys- 
tem. As vacuum falls- the spring-leaded 
piston rises in its bore, pulling the rod 
out of the metering jet that it restricts, 
increasing the amount of fuel supplied. 
With diaphragm-controlled valves, a 
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The cntburewr's choke 
system restricts Airflow 
while the engine is cold 
for improved cold start- 
ing end driveabUiiy. As 
die Mpii warm a, the 
thermostatic coil opens 
the choke. Some sys- 
tems treat cod electrical 
ty* wbiie others depend 
on exhaust heat. A cam 
increases idle speed 
while ih& choke is 
closed. A vacuum pull- 
off is sometimes used to 
njflio Sure the 
opens ft Uiy once the 
engine Is wana. 
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spring pushes the diaphragm 
valve open. 

If the piston sticks or the dia- 
phragm tears. the enrichment 
circuit can remain open. This makes the 
engine rich at light throttle- Fuel econ- 
omy suffers. 

The enrichment valve can also cause 
a lean condition if it jams in the high 
vacuum position, or if its fuel inlet port 
becomes clogged. A nonfuncu omng en- 
richment system will cause loss of pow- 
er stumble and surging under heavy 
Eoad/open throttle conditions Absolute 
confirmation of an enrichmeiit valve 
problem calls for tear-down and inspec- 
tion. However, o service facility that's 
equipped with a chassis dynp and 
emissions analyzer can confirm a faulty 
power valve without opening up the 
carburetor. Detonation— spark knock 
—can also result from an excessively 
lean condition. 



FROM 

HEAT 

STOVE 



FLOAT 

BOWL 



to ihxouJe movement. Without it the 
carburetor can't supply enough fuel 
when throttle plates open suddenly 

Two types of accelerator pump sys- 
tems are In use — diaphragm pumps 
and piston pumps. Diaphragm systems 
have a spring-loaded neoprene dia- 
phragm that, when compressed by the 
throttle linkage, delivers fuel to a nozzle 
or nobles In the carburetor barrel. Pis- 
ton-type accelerator pumps use a 
spring-loaded rawhide piston. A chock 
ball near the discharge nozzle Stops the 
flow when the accelf rator pedal is held 
steady. When the pedal is released, the 
returning piston or diaphragm draws 
fuel from the float bowl. A second 
check valve keeps the charge from leak- 
ing frsek- 

If your car hesitates severely when 



Accelerator pump system 

in addition to the main metering and 
enrichment systems, controlled by en- 
gine vacuum, a carburetor needs an 
accelerator pump system that responds 
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you tromp on the accelerator, your car- 
buretor may have a worn or damaged 
accelerator pump or a clogged dis- 
charge nozzle. By manually Operating 
the throttle while you look into the car- 
buretor. you'd be able to determine 
whether the pump system is delivering 
fuel. 

Gold-start system 

The most important cold-start com- 
ponents — the choke and fast-idle 
mechanism — are controlled by the car- 
bine tor 

The choke is an air flap that partially 
covers the carburetor barral(s) when 
the engine is cold The restriction creat- 
ed speeds up airflow. Resulting turbu- 
lence helps vaporize the fuel injected 
by the accelerator pump when the 
throttle is floored for a cold start 

Once the engine is running, the 
choke continues to limit the air intake, 
ensuring that the eir/Fuel mixture will 
be richer with fuel than under normal 
conditions and that the increased tur- 
bulence will help improve the cold- 
engine combustion. 

The choke flap is usually controlled 
by a metal coil that expands as it 
warms The coil is usually located with- 
in a housing on the side of the carbure- 
tor. Sometimes it is on the Intake man- 
ifold, 

On the throttle side of the carburetor 
a be-llcrank is connected by linkage to 
the choke flap. Galled the fast-idle cam, 
it has a series of graduated steps. Rest- 
ing against the fast-idle- cam is a fast- 
idle adjustment screw attached to the 
throttle -plate shaft. When the engine is 
cold and the throttle is floortxrarded for 
a cold start, the choke coil closes the 
choke flap that pushes the linkage 
which rotates the fast-idle cam. When 
the throttle is returned to idle, the fast- 
idle screw contacts the high spot on the 
cam. 

Choke problems show up most often 
in the form of difficult cow start- 
ing. Generally, this is die result of the 
choke being set too lean or simply not 
working, A lean choke adjustment 
will also make the car hesitate during 
cold driving, A rich choke adjustment 
will cause high idle emissions, poor 
fUel economy end poor driveability. 
An extremely rich choke adjust- 
ment can cause hot start problems. 
An improper fast-idle adjustment 
will also cause cold driveability diffi- 
culties. 

Whenever such problems occur, all 
choke-system adjustments should be 
checked. Most general auto repair man- 
uals provide specifications and adjust- 
mem techniques for the more common 
carburetors Some can be adjusted 
using only a steel rule For others, a 
choke-valve angle gauge may be neces- 
sary, m 
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Airborne observatory maps Orion 



Travel SO miles from the nearest city 
lights and point an ordinary sei of 
binoculars Just below the three stars 
in Orion's belt and you'll see much of 
the Orion NdbuLa— a vast cloud or 
stars, stardust and gases. But. be- 
cause of atmospheric interference, 
you have \o climb 40.000 feet or 
more above the earth to get detailed 
photos of Orion 



ated a new kind of imp that shows 
'brand new" star formation. 

The three bright objects near the 
bottom of the map are called the Tra- 
pezium Cluster Thes^ are not quite 
one million years old. They're about 
30 times more massive than our sun 
but they look oven bigger in the pho- 
to because of its long exposure lime 
Toward the center of the map is a re- 




NASA‘s new map of tho Qriun Nebuia jrhpwF the ok lor three stars flower left) of the 
Trapezium against the swirl of dust , gas and regions of "brand-new" stars - 



That's why a team of scientists led 
by NASA's Michael Wemer recently 
went up Ln a C -141 Siarlifter dubbed 
the Kufper Airborne Observatory 
The craft's 36-in. telescope cap- 
tured terrific infrared photos of the 
nebula They weren't the first such 
photos, but by later imposing the in- 
frared images on a bLack and while 
Orion photo, ihe NASA scientists cre- 



gion of densely packed stardust. Here 
stars are not much older than 
1 00,000 years — very young in astro- 
nomical terms Those supcrencrgetic 
stars an? oxpecierf to explode as su- 
pernovas far into the future How 
far? 'It can be expressed in tens of 
thousands of years, but any predic- 
tion will be very imprecise." says 
Wemer 



Jet lag diet 

There always seems to be room for 
one more diet The latest comes from 
Argonno National Laboratory biologist 
Charles Ehret. who developed a feasc- 
and- famine plan for those who travel 
across three or more time zones. 

Say you're traveling to Paris from 
New York, crossing three time zones, 



The diet calls for extra helpings of 
food three days before the flight; 
very light meals two days before; an- 
other feast the day before; light eat^ 
ing on the day of the journey, and a 
final feast on the day after the trip. 
You return to your normal eating 
habits the next day. The diet is de- 
signed to maintain your natural bio- 




logical "clock." J Argonne officials say. 

If you'd like a w r allet- sized rundown 
on how the diet works, send a self- 
addressed stamped envelope to: Sci- 
ence Dept., Popular Mechanics 234 
West 57th St.. New York, N.Y. 10019. 



Fly (mh) in the ointment 

So many people are worried about 
the dangers associated with nuclear 
power plants that a number of utili- 
ties are tummy their attention to 
coal-fined power plants to help ease 
the impact of petroleum shonages. 
Now at seems possible that the coal- 
burning plants also pose a radiation 
danger 

Biologist Paul Ziemer and his col- 
leagues at Purdue University have 
begun experiments to determine how 
much radioactive radon gas is re- 
leased into the environment by fly 
ash exposed to various conditions, Fly 
ash is a by-product of coal burning. 
The gas is nonpoisonous, but it also is 
inert — it doesn't break down after en- 
tering the human body. In the lungs, 
that factor may pose serious throats. 

Fly ash is also used as a binder in 
concrete blocks for homebuilding 
Thus, the Purdue scientists are also 
trying to determine whether well- in- 
sulated homes built with such blocks 
peso a radiation threat to residents. 

Which is the experimenter? 

It's cone, but true, that a school of 
dolphins being studied by a Living 
Ocean Society team off the Bahamas 
went far beyond anything the experi- 
menters dreamed of in mimicking hu- 
mans Writing in a National Wildlife 
Federation Journal Seam leader Hardy 
Jones says the spotted dolphins mim- 
icked 1 0 different sounds generated 
by a computer and based upon re- 
cordings of dolphin calls But the 
team was really surprised when, 
while filming die experiment, it ob- 
served the dolphins diving into the 
water tail-first — the way their human 
observers had dived earlier. 

“Clearly we are only beginning to 
unravel the world of the dolphin.”' 
Jones wrote. He says the dolphins 
were probably checking u> see how it 
felt to act like the experimenters. M 
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51.50 refund 
an 4 quart*. 




MotorcraftE^ 








Smaller, more efficient motors are arriving, and 
higher performance muscle models are in the works. 

BY BILL McKEOWN h*tc* 



A ny skipper looking far more, or 
less, motor to match a hull will 
find a wider choice than ever this com- 
ing spring Prices have not jumped 
much. However,, durability, perfor- 
mance at high and Low speeds, plus 
convenience of operation are all up- 
graded 



And waiting in the wings, as well as 
proving themselves afloat r are racing 
motors with more horses hidden inside 
than manufacturers have been willing 
to admit. Though 300 bp from Mercury 
is the largest stock production mill on 
the market, there are guesses that the 
fPiMifl turn 10 page 48} 



4j Refinements to arid offshore depend- 
* ability and smooch, sinev-speed crod- 
j'nff are amonsj EWnruds’s change*. 
Ad new in Chrysler outboard linkup is 
BQ-hp, four^cyUndef Charger, de- 
signed for Jbs5s and ski-boar use. 

^ Power to speed pen toon and deck 
for water skiing Is one goal of 
Johnson's new mid-range models. 

A Cruisers like Angler- ££ with waik- 
” around cabin can piano out wddi a 
Mercury ZOO. All Mercs are updated. 

E Noted as durable outboards. Mariners 
^ Add higher performance in 17 power 
ranges fmm 3- ro 200-hp models. 
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Call Toll Free 
1 - 800 - 257-1212 



The Air Force Reserve 
can do something im- 
portant for you! well 
teacn you a skill you 
can use we will pay you 
while you learn, spend one 
weekend a month and two 
weeks a year with the Air 
Force Reserve You'll earn an 
extra income plus other unique 
benefits it J s a good deal for a better 
tomorrow Find out about the Air 
Force Reserve. Your opportunity is here 



Earn 

while 



you 

learn 



Call: 1-800-257-1212 
Or Fill Out Coupon and Mall Today! 
To: Air Force Reserve Opportunities 
Bax 3008, Warner Robins, 0A 31099 
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CUSTOM 



WE CUSTOM MAKE GLASS SCREENS 
TO FIT ANY ARCHED, ODD SIZE 
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Build Your Own 
Grandfather Clock 
Met* Stilting Under 

*255 

(including; movement 

and dial} 

* Do-it-yourself case 
Kit. pails pre-cut 

* Finished clocks 

* Solid 3/4" hard- 
woods: black 
walnut, cherry, oak 

* Heirloom quality 

* Factory direct prices 

* Solid brass West 
German chiming 
movements 

* Money back 
guarantee 

a Prompt shipment 



J#ATTTftCArt<J irel 
VISA *CCEPTt£0 



EMPEROR* 

CLOCK COMPANY 

WOWtDS LAMEST MAftIWFACnfliH 
OF 0*AA|C*AfH£A CLOCKS 
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Ch/ysjflr Sai/or IOT outbeflref js rated in pounds of thrust and designed with 
optional long shaft cockpit control and vortical-puli starter for sailboat use. 




tConitnued foam jwe $41 



Johnson and Evinrude VS machines 
(PM Tests The Biggest Outboard Ever* 
page 68, July r E2} and Mercury's new 
VS with electronic fuel injection may be 
approaching 500 horses. Speeds that, 
shave the official — and unofficial- 
world's records of 136 3 mph (1 37.9 in 
Europe! are rumored to have been 
reached already on closed-course rac- 
ing straightaways- 

The official record- book speeds have 
probably not been pushed up recently 
for two good reasons: Reooitl runs are 
dangerous and acc dents can give the 
sport and a manufacturer a bad name. 
And, to set a new record, it's worth- 
while to push speeds up by a con sider - 
able jump so that the competition can't 
go out and top it a couple weeks later. 
Instead, the factory teams seam to pre- 
fer competition those days on a race 
course. 

One of Mercury Marino's changes 
this coming year is to drop the power Of 
its smallest motor from 3,6 to 3.5, but 
to improve convenience substantially 
by adding a gear shift. No longer is it 
necessary to start up in gear. Shift it 
from neutral to forward, and IflO 11 



steering allows for reverse. Mercury 
will have its usual complete line of 
power options from 33 hp up to 300 in 
15 different engines. Carburetor modi- 
fications for smoother trolling, corro- 
sion-resistance improvements and add- 
ed fuel filters are changes to smaller 
models. Power-boosting refinements 
have boon added to the big Merc mod- 
els. 

Mariner outboards, starting at 3 hp, 
go up to 200 hp for 'S3 through 1 7 pow- 
er categories. New for their mid-range, 
four-cylinder. 50 hp model is Mariner 
Power Trim to adjust the thrust angle to 
match throttle settings. The 50 comes 
with manual or electric start 

Chrysler has IS hp ranges, with the 
newest a 90-hp, four-cylinder Chat- 




The Mere 25. planing off a Fisher Marine 
$V-2, is equipped with a stainless ex- 
haust to nsfsist salt and brackish water 




Mariner, wt* It$ reputation for durflJWe performance, te choice of these cammwttfa/ 
fisbannan for installation in the forward outboard well of a flatteras-style skiff. 



4* 
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lenger designed specially far water ski 
and bass boat performance. Models for 
auxiliary sailboat use are rated as the 
Sailor ISO, a 7.5-hp, manual-start mo- 
tor geared down for ISO pounds of 
ihrurt, and a 9 9 bp Sailor £50. Long 
lower units, dual cavitation plates and 
large props on these models help pre- 
vent cavitation when backing up, and 
add in controlling a big sailboat hull. 

Evinrudes and Johnsons will have 19 
standard models. In £ to £35 hp P plus 
throe more two-cylinder motors, called 
Worktwins by Evinmde and Work- 
Horses by Johnson. Coming In 25, 40 
and 55 hp r these are for commercial use 
and have several improvements, One is 
an rpm limiter on the £5 and 55 that 




Smaller outboards do more chms, end 
Evinmd& r s 9,9 can handle i variety of 
hulls where there are J O-hp limits , 




Mercury's new 3-5 w w has nmitraUfbr- 
w aid gearshift, rather than starting in 
gear, and is quieter with baler silencer. 



will prevent engine overspeed due to 
lighter loads or worn propellers. 

Johnson Sailmasters and Evinrude 
Yachtwins of 4 and 7,5 will be joined by 
an electric start 9.9-hp model wfch an 
extra-long. 25-inch lower unit and 
increased reverse thrust for sailboat 
maneuvering, A now BOhp electric 
with tiller steering for back trolling in 
fishing boots is also available. 

Suzuki will again have 14 hp choices, 
ranging from 2- to 140-hp models for 
1933, with automatic oil injection on 
the big engines. Sears Gamefisbor 
engines will number seven, from 1,2 to 
15 hp 

Additional motors, mostly in the 
smaller power ranges, will be an- 
nounced next spring Meanwhile, you 
can think about getting your boat in 
shape for the spring, IVC 




Try gold rum “the 
smooth alternative to 
bourbons, blends, Cana- 
dians, even Scotch. The 
first sip will amaze you. 
The second will convert 
you, 

Make sure the rum is 

from Puerto Rico. 

Rum has been made in 
Puerto Rico for almost five 
centuries, Our specialized 
skills and dedication have produced rums of exceptional 
dryness and purity. No wonder 86% of the rum sold 
in this country comes from Puerto Rico. 

RUfflS OF PUCRTO RICO 

Aged iorsnionihiH'^ iinJ taste. 

Fprlree Burnsed Puerto Rico recipe*, wrilv RC»rt Pep. PM -5. 

1290 AvKilj# or ArntriCiU,. N f NY P01Q 2 C !902 Goy^rirnanlK^ H uenE>HK» 
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ULTRA LIGHTS; 4 mg. "iaT. 0.4 mg. nktfine, LIGHTS; T1 mg. "tap", 0.9 mg. nicotine, KING: 15 mg. ’Tar". U mg. nicotine, «v. per cigarette, FTC Report DEC. '91 





STEVE TOTH 

QLDKIK 



ReMgerator is a noisy dynamo 



My new 1930 Admiral frostless re* 
frigurator r Model NT219&, runs as 
nOi$Hy &$ a dynamo. The dealer 
claims this is norma/ for this model 
Is there anything that l can do Co 
ha w it run sjJem/y? 

— Donald Wightmaii. Waltham, Mass. 

New refrigerators use a high-speed 
compressor and two fans which run 
almost all ihe time, compared to the 
older types which used a slow-speed 
compressor and no Tans, so noise lev- 
el may be higher than what you're 



used to. Other contributors may be 
tubing that vibratos, a drain pan that 
rallies, a cabinet which is not level or 
compressor mounting bolts that may 
be loose. 

My advice would be to check all of 
these possibilities and if the refrigera- 
tor doesn't quiet down, have an Ad- 
miral authorized service agency in 
your area check it. If still dissatisfied, 
you may want to call Admiral. The 
toil-free number is 60CM4 7-8371. 

Ask for customer service 



Dryer doldrums 

l have a Kertmore electric dryer 
modal Wo. 1 IG^BSlOt^ serial No 
F* 14303362. Most of the time, when 
starting the dryer, all l get is a hum 
with no drum movement. If I move 
the drum by hand one-quarter turn. 
then start the dryer. I get normal nib 
movement. 1 can find nothing binding 
the drum I've replaced the pulley 
and beh. Do you have any idea 
whaTs wrong with the dryer 9 — 
Thomas IV. Schulte. Homestead. Fla 

The externally mounted centrifugal 
switch (black box on front of motor} 
is most likely sticking, or otherwise 
faulty, and preventing the motor from 
starting properly. You might try dis- 
connecting the power to the dryer 
and blowing out The motor using an 
air compressor or a shop vacuum that 
blows air- Sometimes dust and lint 
get into the moving parts of the 
switch, causing the sticking (see 
drawing, right) 

if the air doesn’t work and you 
still have the humming noise. 1 Sug- 
gest you replace the centrifugal 
switch This is attached to the 
motor with two screws and a num- 
ber of wires. Be careful to mark 
each wire as you remove it from 
the switch or you li have trouble 
later. 

You can order a new centrifugal 
switch from Sears. You will have to 
supply the company with the mod- 
el number gf The dryer along with 
all the numbers that are on the 
motor so you'll be sure to get the 
right switch. 



Suxprise performance 

1 own a Hotpoint eteczric range Model 
No, RB7G6'01. My problem is with an 
intermittent operation of the oven 
and broiler Often, neither the oven 
nor broiler will go on when either is 
turned on. sometimes they will go off 
spontaneously after being on for a 
brief period. 

Hotpoint has sent servicemen over 
twice only Co have the unit operate 
perfectly when they arrive { 100 to J 
odds so far), 1 already purchased a 
new functional switch for $30 which 
didn't solve the problem. I noted that 
there was a printed circuit board with 
solid-state components mounted be- 
hind the oven rheostat, and Fd like to 
get a circuit diagram for the range. I 
am an electrical engineer, and would 
like to sendee the range myself. Can 



you help? — -William H McSheehy. 
Sudbury, Mass. 

It sounds as if your problem may 
be hard to pinpoint if I were a bet- 
ting man. I would put my money oil 
the hot-wire relay. From what you 
say, the control may be sticking due 
to temperature change and thus caus- 
ing your problem There is also the 
possibility of an erratic contact in the 
oven sensor 

To get a copy of the circuit dia- 
gram write; General Electric Co.. Dis- 
tribution Center. 35 Rix Mills Rd.. 

New Concord, Ohio 43762. Be sure 
That you send the mode! and serial 
number of your dearie range and 
ask for Tech Dal a Manual, publication 
No. 308400 A I certainly hope that 
li helps! 

Burned -out fan switch 

i have a Montgomery Ward refrigera- 
tor model BMG-2272-25E The fan 
switch No 69307418 continuously 
bums out. This problem could be 
caused by either a defective switch 
being supplied by the switch manu- 
facturer or a switch not rated proper- 
ly to handle the start current of the 
fan motor. Can you suggest a better 
switch that 1 might purchase or an al- 
ternative solution to correct the prob- 
lem ? — Loren D Carlson, Waipahu. 
Hawaii 

I have checked with Montgomery 
Ward. The switch part number Is cor- 
rect for your model refrigerator, and 
the company's records indicate no 
previous problems with this 
switch. The switch supplier will 
bo sending yog a new tested re- 
placement switch free of charge 
When removing the old switch, 
check for water in the insulation. 
A remote possibility, which will 
cause premature switch failure, is 
water Leakage into the switch 
during the defrost cycle. This 
might be duo lo a leaking drain, 
a cracked liner or a cracked 
breaker trim. lit 




Tito centrifugal switch of tfto dryer may to dusty 
and sticking, or otherwise ftufry r Disconnect ito 
ptnw and blow air through the antim motor, 



if you SldnW d Jjrttftfecfl wftFi aiiy hppiutrttv 
urftd your (funbev; jifaltp wjE ft | fro mOM HHff 
Tcrifl? ru 4 fn£iBr* Appimnsv Ciintc, 

Uptimes. 234 Wml 5 Aft 5t Now Yort. 

S r V JOGJS, Sorry bur towerr armot be 
an jwered indlvrdij&tty Only prairie ms at wtd& 
tHCBfP f [ fitf dliCtlSSttf in Iftil mAjSTJI 



50 



POPUAR MECHANICS * hO/EMBEP 1982 






It’s like having X-ray ears 



Tiny, powerful electronic “ears” 
let you hear whispers through walls, 
conversations 2 miles away. 

The Phone Answerer 
Recorder 



The Dyna-Mike 
Transmitter 

11 B srrcUler than a quarter But DYNA-MlkE 
wlh iransmll every sound in a room To an FW 
radio tuned to me p-ropar unused Irequenty, 
from Yj mile Ed 2 miles away 

If you're at a ^ 

.tsr^ > IE 

your own tv’ - 

X ear your baby's 

cry, or you dan 

teN the Instant your 

spouse comes home. SI two 

pi you are driving tandem in two nr? one or 

both or you can communicate wise the other 

even ir other cars drive between you 

DYNA-M1KE has a£ many uses is your im- 
agination tan Wink el. For a busmen can- 
Ferente, %! the liny microphone sll unuti 
Erusively on ihe table or conceal on a shell 
and yw'JI be able to record every word For 
businesses, you can pul an FM receiver m a 
warehouse or remote dttice and “oroadejss' 1 
irrelmnEinm nr orders So be lulled 

Public speakers never had g belter mend 
than we DYNA-MIKE No wires or hdub - |ust 
turn on one or more radios and ywr speech wil? 
come through wilh perfect Fideiisy. Pul one on 
Ehe Front porch Ik you hear a suspicious sound, 
turn on the radio ant) you'd hear We doorbell or 
the ring of Ihe Telephone. 



You'll hear it a, i 

EltorTlos&ty, you can hear not jtrsi i baby's 
cues, bui quiei breaihing, Through a concrete 
wall a loot Iteck Put Iht SUPER-EAR earphone 
in your ear and place we speaker on we wall 
That's all ihera is lo ii 

SUPER-EAR hears uvtryktf ng. and even more 
astounding, heais it clearly lt r s as though the 
wall weren't there IF you're coming home tale 
ar mght and think ntrud>&rs are in ydur 
residence, lei SUPER^EAR hnd ouE lor you 
Warn 10 know II the meeting is over in the room 
with ihe closed door 1 ? SUPER-EAR will toll you 
m a second 

SUPER EAR is undetectable Irom me other 
side ol Ihe wad The quality 01 sound has amaz- 
ing fidelity— good eruugo lo record, and 
SURER -EAR has Iks own tium-in motto j^k 

Secaus# SUPER-EAR is the uliimaie listen- 
ing device, you tan 
use it to pinpoibl hiddai a 
squeaks in your car / fl h H 
or Ihe source ok / ^ 

Construction / ] 

experts uk J 

IL Wwki SnpilHli - ^ 

Ever put your ear to a railroad back lo try to 
heaf We train? Try IE with SUPER-EAR You'll 
hear Ehal tram many miles away Use it as a 
powerful siEihoscope on yourself, a iriand, v a 
pet You can even hear a Dud's breathing. 

The only source lor SUPER-EAR is New 
Horizons Choose from twn nrodEls — Model 
S0-S , wuh ultrasensitive microphone 4139.96 
(two lor oniy $129.% each], m Model SB- 1 
with sutfiomtype nutrophona, $99.55 (Ewotflf 
□nty $09.95 each}. 

Use your SUPER- EAR for 39 days If mr any 
reason you're not delimited, the absolute tfew 
Honim& guaranies mans you can return it lor 
a prompt reland 



The PHONE AUSWERFR/flECOflOER OQH^ 
nects in seconds between any Tape recorder 
and your telephone When you're away It 
automai^aJly delivers a message up to 20 
seconds to anyone who cabs: when you’ll 
return, when to call back, where you are. 

When you To (here, the ANSWERER/- 

H RECORDER starts 
any cassette recorder 
automatical 
when you pick 
up Ihe phone 
and shuts 
ell when you 
hang up. 



It records both sides or the conversation with 
astonishing clarity, giving you a permanent 
record of every call, preventing unauthorized 
uK of your phone, ana elim mating misun- 
derstandings over what was said It's specially 
wired to extend recording time on your upa 
recorder Needs no batteries - it's always 
"alive" 

The RHONE AN SWFRFR/ Rf CARDER a a 
masterpiece on flilniadurtuann Il's youfs lor 
$49 95 (twn lor only $44 95 each) PHONE 
RECORDER umi alone, record* put doesn't 
answer, $29.95 (two kor $24.96} each) Every 
mstrumeni has the unbeatable New Horizons 
guarantee 

For immediate service on credit card orders, 
call loti- If ee 24 hours a day, seven days a 

1 800*824*7888 

Aik tot *p«n(Qr NO. 551 

to Californaa BOQ-B&Z-7777 

We Absolutely Guarantee! Use any elecEronic 
Instrument acquired irom us tor up lo 30 days 
if you decide lor any reason that you don't want 
to keep it, return it lor a 100% refund 



Choose Vm Model 

New Horszons is introduci ng [mw models of 
the dyna-mike super sensitive Hoad cast 
microphone Mod# l£M& is me world's 
smallest mfcorpfrona — it s a imracla ol ete<- 
Ironic oitoEattire power, wikh a high-FideJily 
range of IfiQO Feel Introductory price is 
$129 » (two tor on* in 9 % each} 

Model x- 18 is the longesi -range microphone, 
with, an unbelievable Two-mile ranpE inUodut- 
lazy price is Si 49 % (two tor Only Si 39 95 
each), 

Modes X-3 is the most sanative microphone 
II broadcasts periect-quaJity sound even From 
low -levels or whispers, up to 1.5DQ toot, in- 
trod uctofy pnee is £99 95 (two For omy 539.95 i 
each] 

Each microphone Is tolly wired: complete 
with standard HC i nature goon tor IDO | 
hours or continuous use and easily And ine*- j 
pensively replaceable 

01 course you “re protected by the N^w 
Honzon guarantee use any DYNA-MIKE 
iransmlTter microphane For 30 days, with the | 
rtghi la return it for a full retund il you're nofl j 



new horizons 



1 Penn Paza, SuiEe 100 
«bw York, N.Y. 10119 
For IntormaEion Call (201 > 370^029 



Phone or use this coupon 



indicate pdynrtenl method 

Check cnctoKd 

Sul to .VISA _ 



Master Card 



Signature 



delighledi 



Phone or use this coupon 




More about squares 





Frequently in woodworking you must 
copy an angle accurately. A T-bevel 
square is the tool (hat lets you do it 
with a minimum of effort;. One exam* 
pie that pops into my mind is a job 
on which we were installing exposed 
"rafters" on a cathedral ceiling. 

These were purely decorative ’ceiling 
beams " Since they were supposed to 
simulate ihe rafters found in old 
bams the joints at the ridge beam 
had to he neat end tight. To make 
sure they were, we held the T-bevel 
against the beam, obtained the angle, 
locked the tongue and transferred the 
mane, mars one example; maxing 
multiple-sided boxes in the shop is 
another. If you are a senous wood- 
worker you should 
have this square in 
your toolbox 

An important 
point about using a 
T-bevel square; No 
matter what type 
or square you 
buy — the one that 
locks using a 
thumbscrew or the 
one with a knurled 
nut — you'll find 
that the locked po- 
sition is not a posi- 
tive one. Thus, 
once you have the 
angle on the tool, 
hold it securely 
without disturbing 
the blade while you 
lighten the nut, 

Even after the nut 
has been turned home, you’ LL find 
that the blade can be moved with a 
reasonably small amount of force For 
that reason, always rocheck the angle 
after you have secured it on the tod. 
And. check it again on ihe angle be* 
ing copied, after you have transferred 
it to the new piece to be cut. 

The steel square 

You can lay out any angle ors a 
board using a steel square simply by 
measuring The graduations on body 
and tongue as they cross parallel 
fines. 

The angles in the chan are 



Typical use for a bevel square — Jay- 
ingoffa miter You can make a perltecT 
match With An existing Angle. Itt 



2 The T-hevel square is the tool to use 
when you have to check a bevaJad 
edge, Here stock fits tool angle tightly. 



TONGUE 



3 T-bevvis movable bl&de 

makes it easy to check 
chamfem d edge, as here. 



4 Use T-eevel to lay off duplicate tines 

at same angle, as when laying out 
sloped Sicha qf dovetail Joint. 



5 Steel square is carpenters 
calculator for laying ofTan- 
gles quickly (see chart}- 



those you'll use 90 percent of the 
time, so save die chart for future 
reference. 

Most steel squares have gradua- 
tions of measurements on both sides 
of tho too! — one in sixteenths of an 
inch, the other in tenths, twelfths, 
sixteenths, and twentieths, To use 
the square, grasp the body in your 
left hand and the tongue in your 
right. The square's Face is the side 
that is toward you when the blade is 
held In the left hand with the heel 
pointed away from, you. When using 
the square, the tongue should be 
across the face of the- work w 





ALCAftMimnr 


ANGLES 


Anglo 


Tongue 


Body 1 


30* 


1Z F 


ZOV 


45 : 


12 F 


12" 




|2" 


mr > 


7 <f 


12" 


w 


7&* 


1Z" 


3'Aj" 


so* 


12" 


2W 



To create an angto using a Sieel Square, you 
simply measure Hie graduations on the body 
Mtl tongue as they cress parallel lines. 
When the graduation lines ire equal, you 
fonn a 4S fl angle. Above are the typical 
-angles used in carpentry and The tongue and 
body graduations to achieve them 
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GMC* 

S-fi. 

IF IT 

Bin 

ONE 




The S-15 is a hard-working, easy- 
riding compact hauler from GMC. 
And that's a good thine to be. In 
fact, that’s four good things to be. 
It’s the regular GMC S-15 pickup, 
the S-15 Club Coupe with extend* 
ed cab, the S-15 longbed and the 
S-J5 Jimmy. Whichever GMC S-15 
you choose, you'll get a stylish, 
comfortable, quality-built yet 
economical truck, available with 
four-wheel drive. See your GMC 
truck dealer soon. And get in on 
a good thing. Get in on another 
good thing; buckle up for safety- 



fiSTTfcWT FPAESTMPC 

S-15 L9 Liter 4-CyJifldar 

2-Whed' Drive Pickup 


S-15 2.0 Liter 4-Cy]inc 

4-W heel- Drive Pickup 3 Q 


\tr 


S-15 2 0 Liter 4-Q 

4-WhccLDrivc Jimmy 


rlinc 

21 


ler 



l ac eyfirciiiipd MF G fttf pur iron Ycmt ftul^aifC 
mny diMffif ilcpcnaiflu l ? fi Speed. disi&ftCE- weather. 
Actual highway rn-ftewtr Jo*ef. ^simiidte-i lower 
In Cali Form h Some GMC trucks are equipped 
with ermine* pnjdticetJ hy srth er GM divisions, 
sub^idi? HeS-, t>r itfrilrmed companies worEdwsde 
Sec von r CMC i ruck dealer for detailv 




TRUCKS U£ WHAT WTRIRU ABOUT 




Official Truck 
oftbtXXmrd 
Olympiad 
Los Angelas 
T984 







u .JnvSoRK |NC 

haB emcSies. 




Supreme Qua/jfv 



PENNZO 1 



^lubrica* 



It s the one vou need for mgn RPM protec- 
tion format precision engineered car of yours 
Pennzoil OT performance Motor Oil ha; 
friction reducers to help an engine run easy 
increase its efficiency A product of our long 
on-track experience this one s me one for your 
high performance high revving engine 
Pennzoil GT Performance Motor Oil 
protection Duality Efficiency 



CT WITH IT! 
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Clips from metal strapping 




You can make spring clips (to hold 
paper on buUetin boards) or other 
flat -spring itpms from pieces of the 
meuil strapping used to bind shipping 
crates. The material is genera Ely 
springy enough for many purposes, 
yet it isn't too hard to cut or punch 
holes in. Make holes for mounting 
material by boring through the strip, 
or by punching it and filing off the 
burrs, if needed. — bVaJrer E. Burton 



Workbench trough 




Every workbench user knows how 
annoying it is to search for small 
pans that have (alien to the floor In- 
stalling a removable trough along tits 
from of the bench, to catch parts that 
roll off. saves Lime and energy The 
photo shows an open-end trough that 
was bent from galvanised sheet met- 
al It is supported by two roundhead 
screws extending through keyhole 
slots cut in [he trough's hack. This 
setup lets you lift the trough off the 
screws in seconds to dear the way 
for bench vises or other accessories 
You can replace the trough instant- 
ly. — B, W. Ervin 
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Driving The VW Rabbit GTI 



A Wolfsburg bunny 
becomes a predator Rabbit 

BY MICHAEL LAMM 

XVEYT COAST EDITOR 

O ver In Europe, Volkswagen has 
been marketing a high perfor- 
mance Golf GTI for about four years 
now. The GTI is so hot In sales, as well 
as performance, that buyers sometimes 
wait half a year for delivery. And when 
a Porsche driver sees a Golf GTI coming 
op in his rear-view mirror, he politely 
moves into she right lane. That's the 
respect this car has in Germany 
Noting the Golf GTTs runaway suc- 
cess overseas, the brass at Volkswagen 
of America decided the U S, Rabbit, 
basically the same car as the Golf, 
needed a similar shot in the image. 
After all, VW'a recent emphasis on Fuel 
economy, diesels and E-Lights, has 
overshadowed the Pennsylvania ‘bulk 
Rabbit's reputation for tip, Not that 
Rabbits Jack zip, but VW wants the pub- 
lic to know that the Rabbit will scoot. 
So, they've created an American GTI. 

I recently drove a preproduction pro- 
totype. 1 must say, It's a very spunky, 
satisfying car in exactly the ways Volks- 




wagen intends it to be. 3 like it better, in 
fact, than the Sdrocra, which has been 
carrying UW's performance banner up 
to now. The GTI gets you out In from of 
the pack quickly thinks to its strong 
engine and the well-spaced gear ratios. 
Throttle response is Immediate, and if 




The 7 $- liter GTI znc(ur pumpj out 90 hp r 
Blackout ex cantor treatment is parr of the 
standard GTI packaga l The interior gats 
weU-bol$u*i&d sport* sears. 

you want to chirp the front tires in low 
and second, there's power to do it. 

In acceleration, factory figures show 
Q to 60 mph in 9.7 seconds (vs. 12 0 
seconds for the tame Rabbit), with 40 to 
60 mph in 0 0 seconds and the quaner- 
tP faasft r mn to 5fiJ 
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And own a 
Profitable Business 



If you Own 4 Hums suriiablg lot Itw appiKatiti-n Of 
sidmg, do ll your sell wilh a Home Kit from 
Altfomum Industries, 

Vou'lfe -gave as much aa SCWfe Of the n£bartal 
applied oon ol siding. And il s so easy ao do, M 
you can drive a nail and cot on a gtrpighi line you 
can'l mi?s. 

Aluminum Industrie* (Amenc* 1 i ihr^esi mill 
order tiding company) w:M sord you a complete 
kt Of vinyl, alumt-nom of sleel siding in jftHjr 
choice of 22 different colo rs and n sues. You 
gel all the tiding panels, window and doof Irim 
and preformed comer mouidir>gs even air 
the took and ruifc you need 
You donl need a lot 0 ! money, oAher . You tan 
pay for your Home Kil with an FHA Home Im- 
prove mem Loan or Aluminum industries' own 
inCGfflHi'faw $7.00 a wee* plan, 

8esl ol all. once you've rfl-stfetf your Oonw 
with a Home KN, you V p aolcmaT-iaJly qualified 
B beta?™ bh Alymmpni IndlWlne? Peeler 
When your Irtenas and neighbors H« youf 
home slid find out hew much money you tan 
Save Shorn, you'll have tusTorrars wart mg inine. 
You'uoeahlefo make $1000 per order even 
mom it you apply th* Jute Wlwfher you worfc 
fulMaiw or pert lime, you'll have in opportunity 
lo make dig money' 

What STS you waiting for? II you have a home 
gyjflfibie for the eppiioeifon of 3 *jing. jusi man 
Jhds Qoupon. or can I400443-M04 




Mall mis coupon or call 

1 -800-643-9904 
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DRIVING THIGTf 

fCaittinued from page Sj 

mile in 17.9 seconds, t felt a little 
torque steer to the right, but not nearly 
so much as In other, less powerful 
(ronl-wheehdrive cars. Top speed is 
said to be 106 mph. 

From the way VW's engineers talked, 
I expected fairly stiff suspension set- 
tings and a rough ride. It turns out, 
though, that the GT| is very gentle and 



easy riding, with no harshness. The 
GT1 roils little in halt; turns and comers 
with groat confidence and predict abili- 
ty ■ 3 didn't get a chance to drive ibis car 
on a race course, but on the street I nev- 
er did get the car to exhibit any under- 
steer. V m sure. though r that at higher 
cornering speeds there must be some. 
Actually, the only fault 3 found with 
handling was a slight lag in on-center 
sieen ng. Otherwise :he car is extreme- 
ly precise and controlled. 

According to VW, the fuel penalty 
with the 1 -8-liter engine and the added 
horsepower is two to three miles per 
gallon, which means 27 mpg city and 
37 mpg on the highway. 

The GT1 is bulk from the two-door 
Rabbit's body shell, but with a L 8- liter 
version of the Rabbit's 1.7 obc Four. 
The SO-hp GTl engino has on 81 -mm 
bora instead of the Rabbit's 79 5 mm to 
get the extra displacement. The GTl's 
pistons are lighter, its values larger, 
and Its aluminum cylinder head rede- 
signed for an 8.5 to 1 compression 
ratio. The GTl's exhaust system is total- 
ly different, giving 35 percent less back 
pressure and a very pleasant growl. 

Other mechanical modifications in- 
clude a five-speed gearbox borrowed 
from the European GTL a slightly larg- 
er clutch disc and a considerably 
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beefed-up suspension system. Not that 
the Rabbit is any slquch when It comes 
to cornering, but the GTl suspension 
takes the stock Rabbit from a cornering 
coefficient of 0.73 g Into the range of 
0.-81 g. This is done by a combination of 
rcvalved struts and shocks, stiffer rear 
coil springs, plus front and roar sway 
bars, The stock Rabbit uses no stabiliz- 
ers at ah Also, the GTl borrows the 
Quantum's 6xM wheels and mounts 
wide, sticky Pirelli Pfis on them. 



For stopping, the GTl uses 9,4- Inch, 
vented, front disc rotors instead of the 
Rabbit's solid rotors. 

Inside the GTL you get very comfort- 
able. well-designed sport seats, custom 
upholstery, a Scirocco-type steering 
wheel, full gauges, tach, passenger 
grab handle, map pockets and a hefty 
shift knob- The GTl comes in four col- 
ors- — black* red, silver, and while — all 
with contrasting blackout trim, pin- 
striping and a urethane front air dam. 
The windshield fits flush, as do those of 
el] 1963 Rabbits. 

So how does the GTl stack up against 
the current VW Sclrocco? In accelera- 
tion end handling, I think the GTl holds 
a slight edge — faster acceleration and 
quicker through the slalom. That says 
quite a lot, because the Sclrocco han- 
dles awfully well — not sc well, though, 
as when first introduced, because its 
suspension was softened a bit for ‘BZ, 

In carrying capacity, the GTl has 
more roam far roar passengers and lug- 
gage than the Sdroeeo. And finally, in 
terms of price, the GTl costs a few hun- 
dred dollars less than the Srixocco. 

The bottom line then, when making a 
choice between the Sdrocco and Rabbit 
GTl, Is how much more you're willing 
to pay for the Scirocoo's slick styling. 
Wo ll take the GTl. PM 
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The House of Miniatures' invites you to build... 

A collection of authentic 
true-to-scale antique furniture 

Thr House of M imaiurev CeLLettors Society. 

Sealed rrplica> of 
prlnlm arijfiiialiF 

Each Lrae4«v»cak miEuaiure kit ts pfetisiort 
scaled Lu 1/12 of the full-si^ nnginal and -cut (4 
exact specifications. tThis scale of r to i F is l he 
scale used by knowledgeable miniaturist. I We 
only use furniture -quality hardwood; no veneers 
or plastics. Fittings and iigrcwar* are erf wild 
bra*s h firtishtd lu fit perfectly Most pieces have 
movable parts, just like Jhc Original*. Each Tie pro- 
duction includes historically correct details - 
Each kit includes a fuU-si« layout Shetland de 
tailed step- by- step instructions. tfospeewi hWs m 
tkiil art required for assembly Mai] coupon today. 



E xperience ihe personal satisfaction af creating 
antique m ih iature reproductions with your 
very awn hands. Imagine the ItiriLl of displaying 
classic Chippendale in your home. Shew ins off 
a Hepplewhile dining set nr a Queen Anne table 
These axe among the world's most ireasurfd 
antiques Now you c^n rpjoy the timeless beauty 
find charni of these futflit il re matter pieces in 
miniature — with our extraordinary 
quality kits. 

Begin you? collecting adventure with our mini- 
ature reproduction of die William & Mary Click 
You’ll build and display il with pride ...pass it 
down to your family assshnnsh^ heirloom, This 
collectors kit n yours for the introductory prtce of 
only $1.00 when you become a member m 



Take this 
museum quality 
William & Mary 
Clock Kit for $T 

(an $8,95 retail value) 



Clock measures 7 m 
inches tJiflL scaled 1 
ipL-h 1 u j U*j\ Fn- 

ti ll - 1 ■a J l?J L! i| lM 

iiptns an d cKi!*e ^ tu 
lereai Hit solid bra Li 

per*Juhim' Kii hi' 
4^erytltH^iH^4rd 
tu-as-sejnEilt cl oci. 




■ Betvtrd 
edges 



Each kit has fine details 



« Elegant 
molding 

*■ Solid brass 
hardware 
lath key 
plates 

* Dmu'ers 
thflt Open 
and <hu 

* Cohriok 
legs 



m C<med 

detail* 



rtntals 



Chippendale lowboy 



]0HId tniNnu-k I ml- 



THE HOUSE OF MINIATURES 

Division of Craftmark inc., SO Newbridge Road, BeigenfieEd, NJ 0762 3 
Please enroll me as a member uf The House of Miniatures Collector Society and 
5 ? rid me tl.e William and Mary clock kit. Bill me only &1 ■ as my lntindoctury 
payment I understand I will receive additional ship- 
mentis every four weeks, Prices fdf each shipment, 
which willcnntam one nr two kitjs r are $0.^5" nr Jess 
l may return any shipment shat does nnt Mtisfy m*. 
and I am nut obligated in accept any minimum number. 

BH02 



O Mi, D Mrs. 
O Ms D Mjss^ 



AM (nn J !h ii p i i r ■ jet uli^i -{ hi fcif piJ[i. t 



Address- 



Ctty_ 



_State_ 



-2* Fl- 



'■jjIua «rii|ij.:H^.j£ mic* hindliiir ind -hIh uil 



FREE BONUS 



Professional -Quality 
fini^hirtg Kit 

Includes tinted glue, 
base stain, g!ai^ stain, 
iwo kinds of sealer, 
top coat finisher, 
brush and sandpapers, 
to pnrfeasidriaSEy 
finish yaur kit. 



j 








Copies with a plus 







h doesn't look like 
an *£r gun , but new 
Crvtman 357 Mtgnum 
has t ha fast and heft 
of original, comes 
with four- or iix- 
incfc barrel, breaks 
for ?pf> f loading 



Some oE ihe new replica guns try to 
be exact copies of the old originals. 
Others are copies of new originals. 
And some try to add some thing extra 
to the original design 

Latest example as a hand some Colt 
357 Magnum Python that isn't from 
Colt and doesn't fire .357 caliber 
blockbusters, Instead. it’s a .177 -pel- 
let air gun that uses a C0 / Fowerlet 
to push Che pellets but has lhi a took 
and the heft of the real thing. What's 
missing is the mute-like kick, the 
flashing muzzle blast and [he deafen- 
ing roar mat a .357 can generate 
Grosman Airguns. 9&Q Trunk Mill Kd 
Fairport. N.Y. 14450 is the manufac 
turor 

The gun is just coming on the mar- 
ket and is available in 357-Kour and 
3 57 'Six models with four- and six- 
inch barrets. The hour has a reported 
muscle velocity of 3-10 to 390 feet 
per second The Six goes Trom 380 
up to 430 J p.s and rifled steel bar- 
rels gave target groups of than 
one inch at 25 feet Weighs is 27 or 
32 ounces a few ounces less than 
the gunpowder Pythons but enough 
for excellent practice Trigger pull is 
10 5 pounds for double action but 
2 25 for single. The smooth Teflon- 
coated action felt Jess heavy than the 
early production model we tried out 
last summer. 

Loading is particularly easy The 
break-open design allows a six -pellet 
cylinder disc to be dropped right in 



Two of these Speed Loaders come 
with each gun and extras .ire avail- 
able Holster case aid Belt Paks for 
copperhead polices, are add) horn I ac- 
cessories 

Why an air pistol to resemble a 
full - sized revolver? 

The weight and size make it ideal 
lor practice, and the reduced velocity 
and noise allow a sliooter to set. up 
h basement target range safe* 1 *' r '*™ r 
of pellets Is minimal Yet, 
and feel of Grosman s 357 
compares favorably whh £5 
tor Th-p original Colt ]i\ no 
that adult air guns arc starting tq 
rival youngsters" HB guns in pojiu- 
lariiy 

Old-timer repEicasane also in the 
Grosman pistol line, if they're more to 
your liking 

An authentic- iDoking made I of an 
18f?t cap- rind-hall Shiloh revolver of 
the Civil War fines pellets or BBs. And 
Mark I imd II have a classic Luger 
look 






For fishermen 

I low do you improve on a hook, line 
and s tnker? At the latest American 
Fishing Tackle Manufacturers Assn, 
show, ingenuity kept showing up in 
new widget* to outwit fish. More 
reels using magnets to control revolv- 
ing spool overs prod backlash and 
bad language were introduced. Larg- 
er saltwater models are an the works 
Du Font is reported to have re- 
searched and developed a notable 
new Prime oofilnmont fishing line 
For the fisherman with his hands 
full who tries to steer the trolling 
meter at the same Lime (and doesn't 
find a foot conirol very convenient), 




Sigma Supra 280 from Shakospean? aorta 
its hoad only when you push th& Touch “JV 
Co to turn It on and off For irolling- 



Shakespeare has introduced thn Sig^ 
ma Supra 280 electric that reacts to a 
nudge Mush the steering tiller lightly 
with a hand, elbow, knee or foot if 
you case and steer standing up like 
Toledo Bend ace Tommy Martin. 

Push the handle more firmly and the 
motor stays on until you click it off 
again with a quick lift They cell it the 
Touch H Go Speed Control 

Looking for action 

Gtrtdoorsmen who want to combine 
travel, adventure and a possible con- 
tribution to science should know 
about organizations like Earth watch. 

10 Juniper ftd.. Box 127. Belmont 
Mass, 02178. Marne a remote comer 
of (he world and it's likely they have 
mounted u research expedition, there 
Costs nre shared so are kept moder- 
ate. and for someone who has Lhe 
time and ambition, the expedisions 
can be a challenge. m 
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Me have a present lor your wife this Christinas 

Get the and give her the 

Motor Manual Good Housekeeping 

* you want... Cookbook she wants 



MOTOR Bnc*! 

are put)|rSTi04 fry H^arSl Bc-iJKS 
a ui Me,irfn CnriKif*^ 

Mhm. *1 Cksrt- >• .11 irn 



(A $17.50 value!) 



Now you can get the Motor Manual and give your wife 
the Good Housekeeping Cookbook she wants— 
FREE! It se regular $17.50 value, with more I han 3.000 
recipes for easier meal preparation. And it's FREE 
when you buy the Motor Manual! 

Vnu gnt Ihn famous " mechanic s' hible" that 
simplilies auto repairs. Motor s Auto Repair Manual 
covers over 1,900 models of U S oars built in the 
last 7 years 



Hearsi Books, 

P.O. Box 10277 
Des Moines. IA 50336 



Mail This Coupon TODAY". This special oiler ex- 
pires December 31, 1982 Yes, please send 
me the 1983 MOTOR AUTO REPAIR MANUAL 
46th Edition, for $2' 50 plus shipping & han- 
dling and any applicable sales lax, l will receive 
a GOOD HOUSEKEEPING COOKBOOK as my 
FREE GIFT when ordering the Manual 11 not 
satisfied. I may reiurn both books withrn ten 
days for a lull refund 

□ I am enctosmg check or money order ror 
Si?t 50 We win pay ,HI shipping & handling costs 

EH Charge my EH Visa EH MasterCard tor 
I S?1 5D plus shspping & handling charge and 
I any applicable sales ia* 



Ejip Oats 



Ptease aWow * wee * s iof defnery 



f!Ti 



Also ava (Libia □! participating stores 
where auto supplies and books are sold. 










Pliers speed up brake work 



The? VIM Dust Boot Hl- 



Disc brake dust-boot pliers spread dust boot for easy 
installation of brake piston. Pliers come in two sizes. 



]f you do your own brake work, you 
know how the dust boot gets m ihe 
way when you try to Install the pis- 
ton s back im o (he call pe rs , 



ers makes this operation a 
snap. 

All that E had to do was 
insert the too! through the 
dust boot into the disc 
brake cy.mdor opening 
and squeeze the handle. 
The special curved ends 
of the pliers spread the 
boot so 3 could easily in- 
stall the piston. 

The pliers tome in two 
sizes. Model ISIS tits pis- 
tons 3 '/? to 2 W* and M<hH 
el HI 6 fits pistons ?J& to 
3 Wf. 

You'Ll find the pliers at 
atitotnoiive jobbers for 
S9.75 and £9 95 respec- 
tively. 

The manufacturer is Durston Mtg 
Co.. Box 3 4 CL La Vcmn Calif 
91750 ■ -Giff Gromer 



Wheel brush 

The next time that you're cleaning 
your custom wheels and you happen 
io jam your fingers into the tight 
spots, don't get annoyed Pick up Hal 
ly Mag's new Turbine Slot & Wire 
Wheel Brush instead 




Wheel brurb can clean tight areas on cus- 
tom wheels and engme-<Ylmder fid?. 



This product usos nylon bristles 
over a flexible wire frame and a stur 
dy plastic handle that will stand up to 
Icing and rough u^e 

l found thi? brush to be particularly 
effective in cleaning between the Pins 



on my bike's cylinder heed, as wail 
as for getting into those inaccessible 
nooks and crannies around deep-dish 
mag wheeLs 

You can order the Turbine Slot & 
Wire Wheel Brush by sending 54:95 
plus BDtf to cover shipping to Rally 
Mag Car Products, Dept. PM box 
1274 Newport Beach. CaliE 92663 
We tried several other chores and 
the brush worked well in inaccessible 
corners of plastic grilles. Using it on 
chrome or bright plastic can ctfuse 
minute scratches, however. 

—Joel Brcnult 



Jaws 

A hull CLiiinr is a handy ton! to haw 

around: Ei supplies maximum power 
for a variety of cutting jobs The 
problem is that most cutters are too 
large for your toolbox, 

Porter's Model 259QC bolt cutter, 
however does fit into your toolbox 
stnee it's only 14 inches long I found 
this rugged, two- handed cutter ideal 
for chomping through soft and medi- 
um-hard materials such as wire., 
screws, nails and cctter pins The 



jaws willingly attach objects up to l A 
inch (6 mm in diameter ). and cut 
through bolts and rivets up to Brinell 
300 and Rockwell C31 hardness r rhe 




and rivets up to 54 inch 
in diameter. 

cutter, which weighs under two 
pounds, costs $36 at hard warn stores 
and is made by H. K Porter Inc 
Cambridge. Mass. 02142. 

— Orff Gromur 



Spray wax 

If you like hiking the quick way out 
when it comes to doing things like 
waxing your cur or motorcycle. II sen 
you'll go for Eagle 1 spray wax All I 
had to do was shake the can and fire 
off a short burst. Then I spread the 
wax around, let it dry to a liaze and 
wiped It off. It's much faster and easi- 
er than paste wax and ii bulfs easily 
] found the largo 14. 5 -ounce can of 
Eagle \ in my local car cam products 
section. 

Each can should be sufficient for 
about five applications, depending on 
the size of your car The? cose is $5. 
You can contact Eagle 1 at 1591 Sun 
land Lane. Costa Mesa. CaHf 
92626. — Joel Broault 




Spray wax applies faster than paste. One 
can holds enough wax for About five cart. 
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UIITH THE mOST 
IHIEUP Of HEW- 



Chevy S-10. Last year, it was the 
new-size truck that redefined the 
pick up —and became the hottest* 
selling new truck in Chevy his- 
tory. And now for 1983, the great 
American success Story just got 
greater with the exciting ne w-Size 
S-10 Blazer, S-10 Maxi-Cab and the 
revolutionary new Insta-Trac 4X4 
System. 

CHEVY S-10 BLAZER 4X4 

The biggest news in 4-wheel drive 
since 4- wheel drive. Another Chevy 
first! Nobody else has a vehicle 
like this revolutionary, new-size 



off-roader* And nobody else has 
anything like its new ln$ta-Trac* 

4-w heel-drive system with a newly 
patented central disconnect that 
lets you shift from freewheeling 
2- wheel drive to 4-wheel-drive high 
and back while driving at any speed 
Massive 15-inch wheels are 
standard. Ground clearance with 
optional off-road tires is 9 1 inches in 
front and 79 inches in the rear. 
That's more than Ford s standard- 
equipped big-size Bronco, With 
optional rear seat folded down, it also 
has more load length than any full- 
size sport utility vehicle. A two- 
wheel-drive Chevy S-10 Blazer is 
also available 



CHEVY S-10 MAXI-CAB. 

First ever in a new-size pickup' 

A 14.6-inch cab extension on an 
extra-long. 123-inch wheelbase 
gives you up to 40% more in-cab load 
space than Datsun s extended cab 
That's a whopping 18.4 cu ft of 
storage space. The Maxi-Cab offers 
even more leg room than many lull- 
size pickups. And available folding 
jump seats with front bucket seats 
let you carry two more adults 
CHEVY S-10 PICKUP. 

Hortesi selltng new-size truck in 
America. S-10 offers optional V6 
power Ford Ranger and the import 
pickups don t. With heavy-duty 
payload option and V6, S-10 





has a payload rating of 1625 lbs., 
including people and cargo That's 
bigger than some full-size pickups. 
And now for 83. an S-10 with V6 
power and optional heavy-duty 
fra ilenng package can haul up to 
5000 lbs , including trailer and 
cargo. . . more than twice as much 
as the import pickups. 
REVOLUTIONARY INSTATRAC 
4X4 SYSTEM, 

Available in all 83 Chevy S-10 
models Get freewheeling fuel effi- 
ciency in 2-wheel drive or ground- 
grabbing traction in 4-wheel drive 



without leaving the driver's seat. For 
the first lime, you can shift from free- 




IjQJlCOd KSlOTKtfiplay OWCMl EhttYS gear you rn in 



wheeling 2- wheel drive to 4-wheel- 
drive high and back while driving at 
any speed There are no hubs to 
lock The all-new patented central 
disconnect handies the locking and 
unlocking on the front axle where it's 
protected from the elements. 



10 MODELS. ALL WITH 
AVAILABLE V6 POWER. 

With S-iO Pickups. Maxi-Cabs and 
Blazers— 2- and 4-wheel drive. 4-cyl. 
and available V6 power— you can 
get the new-size truck that's right 
for you Chevy S-tO blows them 
away, Again, With the most advanced 
lineup of new-size trucks ever* 
‘Excludes other 6M products 

Som<; Chevrolet^ are ecuipped with engines 
produced by oiher GM divisions, subsidiaries . 
or affiliated companies worldwide See your 
dealer Cor details 










SCHML CAN NOTH! 





NTS HOME TRAINING INVITES YOU TO 
EXPLORE MICROCOMPUTERS, DIGITAL 
SYSTEMS AND MORE WITH 
STATE-OF-THE-ART EQUIPMENT YOU 



When it comes to electronics home study, no 
school matches the training you get from NTS. 

For example, three microcomputer/ 
microprocessor courses are available to the 
Electronics Beginner— Tech Winter— Analog 
Technician & Engineer. For your “hands-on" 
training, each course includes its associated 
microcomputer for you to assemble and keep. 
You will not only become acquainted with the 
fundamentals of troubleshooting, but also 
learn to communicate with a computer using 



high-level BASIC programming 
language and Disc Operating 
Systems (DOS) software. 

Its also important to note that 
microcomputers are not home-made 
training devices. They are production model 
micro-systems, identical to many you'll 
encounter in the field. We believe this makes 
your training a lot more exciting and relevant. 



NTS's Master Course in 
Microcomputers includes the 
NTS/HEATH HN89A Microcomputer (#1 above). 

It features floppy disc storage, “smart" video 
terminal, two ZSO microprocessors, 32K RAM 
memory expandable to 64K. Choice of FIDOS or 
CRM operating system. 

The NTS/Rockwell AIM 65 Dedicated 
Microcomputer (#2} is included in our 
Microcomputer Technology Course, It is a single 
board unit featuring an on-board 20 column 
alphanumeric printer with 20-character 
display. This 6502-based unit 
also has 4K RAM memory, 

(expandable,) 8K monitor 
ROM and 8K advanced 
BASIC interpreter on 
ROM. Application 
Functions: Central 
Processor— 

Control ler/Monitor- 
Devefopment System. 

The NTS/SYM-1 
Microcomputer (#3) is a 

6502-based CPU-4 K bytes 
ROM (expandable)- IK RAM 
(expandable) 51 active I/O lines for versatile 
interfacing disk drives, ASC II keyboards, cas- 
sette tape, etc. It is featured in the Master Course 
in Electronics and Industrial Technology. 



CONSUMER ELECTRONICS- VI DEO SYSTEMS 

From the latest state-of-the-art Video Systems 
Technology, NTS offers its popular Color TV 
Servicing program. You build and keep the 
NTS/HEATH 25-inch (diagonal) Digital Color TV 
receiver as part of your “hands-on” training. 
Choose Communications and you'll train on an 
NTS/HEATH 2-meter FM Transceiver which you 
also build and keep. Most programs also include 
state-of-the-art test equipment as well as a 
digital multimeter. 








AUTO MECHANICS Few technical fields offer 
the challenges and opportunities to equal that of 
the auto industry. To train for it with NTS you'll 
utilize “shop tested" instruction plus an 
impressive array of professional equipment, 
including a solid-state automotive oscilloscope. 
You'll learn engine diagnosis, motor overhaul, 
transmissions, and much, much more. 




AIR CONDITION ING/HEATI NG. Eq u rp yourself 
for opportunities in one of the most essential 
industries in the world. Learn servicing of com- 
mercial, industrial, and residential heating and 
ccoling equipment. Your course includes such 
ecuipment as a hermetic unit analyzer, leak detec- 
tor, and charging-testing-purging manifold set, 




HOME APPLIANCES Here’s an excellent full, 
or part-time opportunity with real potential. 

Saves you money on your own repairs, too! 

Course covers repair and servicing of washers, 
diyers, ranges and small appliances. Your 
equipment includes NTS’s amazing circuit 
trainer, plus a multimeter for testing purposes. 

For 77 years NTS has provided quality home 
training for thousands of students around the 
world. We look forward to helping you develop 
important new skills the proven NTS way. Take 
advantage of this opportunity now. Send the card 
or coupon today for a free color catalog in the 
field of your choice. We’ll send complete details 
by return mail. 

NO OBLIGATION NO SALESMAN WILL CALL 



NATIONAL 

TECHNICAL 

SCHOOLS 



T£C**JICAl TPAOe TRAINING SINCG 1 SOo 
C^H-ideiil- and l-iomjs .BtucPy Sci-ranKln 

4000 SO. FIGUEROA ST, LOS ANGELES, CA 90037 




NATIONAL TECHNICAL SCHOOLS Depr J0i-H2 

4000 South F^ueroa Streel, Los Angeles, CA 9003? 

Please send FREE color catalog on course checked below 

□ Hie roCompulera/Mle roProtesaors □ Color TV Servicing 

□ Communication* Electronic* □ Auto Mechanic* 

□ Digital Elec ironies □ Ah Conditioning 

□ Industrial technology □ Home Appliances 



Name , 



-Age. 



Address 

Apl 



_Clty 



State 



-ZiP- 



□ Check If interested m G l, information. 

P Check if interested ONLY in classroom training in 
Los Angeles. 





UffiH Iffiffl 



Books for do-it-yourselfers 



[t seems that more how-u> books than 
over are being written these days 
and, judging by the review copies 
coming across my desk, many of 
them aren't worth buying For exam 
pSo, 1 recently received an ’’all about 
home building' 1 book dial did not 
have an entry for building permits in 
its index. Such hooks are aimed at 

n _ AMERICAN 

SHELTER 



the circular hie. On lhc other hand, 
here is a pair that you might want to 
buy: 

Splitting Fihetwocd by David Tre- 
semen publisher. By Hand and Foot 
Ltd.. Green Hiver Rd.. Box 611, Brat- 
i inborn. Vt 05301 My guess is Thai 
Tresemer has split a log or two in his 
day. This book is packed wilh wood 



Precise crosscut guide 




Mourn Poriaiitjn's guitte to yw»r pottabio 
saw by drilling two holes in latter's shoe. 



This crosscut saw guide mounts di- 
rectly to the saw base for precise 
control of square, angle and bevel 
cuts- It has a sliding bearing guided 
track that can bo adjusted up to 4£ fl 
and has a reach capacity of lfl-'/t ire 
About $30, it s from Ponaligxi Tool 
Gorp.. Box A -6054 7. San Diego, Calif 
92138 — Rosario Capotosio 

Window solar collector 



Just slip the EconomizBr into & window 
and secure the sash with comer braces 

Looking for an inexpensive way to 
add heat to my studio work area. I in 
stalled the unit shown, dubbed Econ- 
omirer, In h bathroom window, The 
Collector panel is 3 X 4 ft and uses a 
patented urray of 99 tetrahedral hon- 
eycombs to increase surface area 
About $400. i t J it eligible for Federal 
Energy Tax Credit From Solar Micro 
3nc . 110 East Industry Q.. Deer Park, 
MV 11729— HW 



Ifyuu’m come across a irew product with some 
J|maf iMlumi. tm w Wrftv hi PM 

Worihvnch. Fnputzf c%, 224 Wtrti 3 7th' A, 

N*wVvc*.NY 10019. 
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FIREWOOD 
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These t wo books are extremely readable and 
chock fuU of illustrations and reliable information, 



splitting and burning infor- 
mation It costs 36 95 
American Shelter. An En- 
cydopedia Of The American 
Uo mo, by Lester Walker, 
published by Overlook Press. 
625 Madison Aw , Mew 
York, MV 10022 PM readers 
will recognize' the author's 
name because over the 
years, wer have called upon 
architect Les Walker to de- 
sign a great many projects 
His latest took focuses on 
every major Amc?rican archi- 
tectural sty.e. Excellent for 
anyone interested In home 
architecture it is filled with 
more than 100 of Les's 
drawings It's 327.95 — H W 



Snappy tile cutter 

This ceramic die cutter will enable 
you to cut tiles precisely with a mini- 
mum of breakage and waste, 

To score a which is 
cushioned on rubber pads, 
you push forward on the 
comfortable handle At the 
end of the pass, you press down on 
the handle — a breaking shot 1 snaps 
i he tile 




The tool is available with a stan- 
dard or carbide scoring wheel. Scor- 
ing wheels are turret-mounted and 
the capacity is 6 m. The Tile cutter is 
priced at £49 plus 36 shipping and 
handling Additional wheels are $2.95 
each: a carbide wheel cosis $9.95 
For ofriefs and rnore Information 
write: Stinn-CQ Tool Co. 1507 
Peterson ?laco. Longmont. 
Colo. 80&31 . — Rosario Ca- 
potoslo 




Stum-Co s t He cutter coddles your tiles with rubber cushions to minim izo any break- 
age. Some gentle pressure on the handle snaps the tile once Ie has been scored 



C M 







Get hi on 

in SMALL ENGINE 
service and repair 
Start your own money 



BEAT INFLATION! 

Cash in on ihe 
huge demand for 
small engine repair, 

Work part time, full time 
right at home - we help you 
every step of the way. 



making business ! 




65-million small engines 
are in service today! 

That’s night — there are over sixty-five 
million 2-cyclc amt 4-:yde small engines 
fn service germs the U-S-A. Thai's the 
official count from the Engine Service 
Assn., and new engines arc being built at 
a rat* of onfc-miliion per month’ With 
fully accredited and approved 
Foley -Bel saw (raining, you can soon 
have the skill and knowledge ic make top 
money servicing ihcse engine*. Home- 
owner* and businessmen will seek you 
out and pay you wdl to service and re- 
pair their lawtiinowd* . tiller*, edger*. 
power rakes, garden tractors, chain 
saws, mini-hikes, go-cart*, snowmo- 
biles, generator*, snowblowers, paint 
sprayer? - . . the list is almost endless. 



You receive trade secrets 
and business plans. 

We guide you every siep of the way, 
including tested and proven instructions 
cm how to get business, whal to charge, 
how |o gel Tree advertising, where to gel 
supplies, whuleuilc-.-atl the 'irick* of 
the trade ". ..all the inside f&et* you need 
lo assure success righl from the stall. 



In just u short time, jou ran. be rnuit 
in join one of the fevEetf grawing indu*- 
Iffc in AmtrJcj . . . an indli&frv where 
iju ullri-rd men jre HULkinp lb>m ^lU.UO tu 

MS.UO per tkiur. r .and l hat's ]u*J for labor. 

ParU, engine* und unrtMurin mid even 
iimri- Pi I Eil- profit v 



' Tvr ha cf about f 
>Wi *±ptrtffter 

trp&irihff irtutfl tti- 
JfiFtfl r > - t*~ 

pairj wfrt &niy 
mifrnr , . until t 
j tantd ihe Fctey- 
Betsaw Count 



WMerli Strips 
Campbell .Cditomia 



hix.jiiruL' the small engim- Industry hu 
Ef tiWfl !Wi ^uicfcH. pm xevit shortnR* of 
ijualilitd Small Fugine PraTrackinafc crisis 
throu^lmut the cmjnin fn facE, it’s nm 
unusual fur u guod Minlt engine mini 10 be 
three In finjr wi-wk* behind in the summer 
and al bH a week behind in the winter. 
When you see how many small engines 
are in use loda> + i t \ ratsiv tu understand 
why iiuiilihed men command such high 
price*- a* much q\ SJT_?0 fur a limplr 
tune-up i hut Hike* less Ilian an bouit 



With our fan-mu* 'Jenm-by-doing' train- 
ing method, you get practical hands-on’ 
experience with spec tali zed tool* and 
equipment that you'll receive with your 
training plus Li brand-new 4 HP engine - 
tilt yours to keep ! 

SEND FOR FREE FACTS! 

You risk nothing by accepting thin 
offer to find out ho H 1 Fotry-Betsaw 
t rattling ctin give you the skiih you need 
to i nr frost? your income in a high-profu. 
recesuon-prmf husrnrix of your own. 

juM lill In and mail eoupim bdn« tor 
vend pmrtrardF to reectvt full in formal km 
and details h> rrl urn mail, itf) IT TODAY! 



No experience necessary. 

Von don't need tu b‘ a ‘horn mechanic" 
or have prior cm pc Hie nee. If you can read, 
you can maslcr this profitable trade righl 
at home, in your spareijinc, without miss- 
ing a single paycheck Lchom arc fully 
I J Ium raced — -so clear you can't go wrong. 



Send TODAY 
for this 
fact-filled 

FREE I 



• POLEVBELSAW INSTITUTE of 

SMALL ENGINL REPAIR 

IOOS9 fi«MBMa. l KHUtGttr l MO.Utn 

There is NO OBUEATIGN and 
NO SALESMAN Will Call— ever! 



HJLEY-OELPW INSTITUTE m. m piNfi 

KANSAS CITY, MJSSOUHI HtTI JEl^l 

YES. send me me FHEE twowel that 
gives lull deiads aboul sterling my hot business in 
Krmli fnginR Repair I unde r 5laeid there i£ m obligate 
and lhal na safes/nan *i i call 



till turn Kv qu-^fcfp 
l*jm In bt pwrwwtow 

in jprvril*ble SflteotifflE 
w F-jllhmt buLinru a* 
mr tp * i ftfli cpmplfl* 
ten-M *A hjrl lt-Di) 

Ml RISK Trill Offer! 







Dave t7«?r— a champion fumberfaek — demonstrates safe techniques for limbing a 
™. lit t's canrful Vj tul in a >pul tiiai wwi't cm*Sv v s/j ifr in lW position. 



A s the chain saw becomes a key 
power tool in energy-conscious 
households, chain-saw safety Is a mai- 
ler of prime concern. PM asked Dave 
Geer — a professional logger and lum- 
berjack competition champion — for 
some lips on handling a chain saw safe- 
ly. Just as be did in giving us tips on 
maintenance { 2 2 Chain-Sa m Mainte- 
nance Tips From A Master Sawyer, 
page 106, Oct. SI), Dave got right to 
the point; 

Fueling 

Chain-saw fuol is a mixture of ofc] and 
gasoline. Chock your owner's manual 
for the correct ratio. Always mix fuel in 
y safety-type container, never in the 
tool's fuel tank. Bo sure to label fuel 
dearly and store it safely. 

Fill the chain saw's tank at least 10 
feet from the spot where you'll be cut- 
ting. Wipe off all fuel spills on your saw, 
gnrogc floor or pavement; store wipe 
up rags safely. 

Allow a chain saw to cool before you 
fill its tank. Turn off the engine and 
wait about 15 minutes. 



Oil and gas are Mended re make chain- 
saw ffwo-cyciej manure, Fuel should 
always be mined 1 in a separate safety £ ^ n ~ 
tain&r at least 10 feet from zho spot 
where the saw will be used. 



Starting 

Inspect the tool lg see That teeth are 
sharp and in good condition. Be sure 
that chain tension is correct; slack can 
cause kickback. Before starting a chain 
saw, latch the UirotUe safety. When 
starting it, wear nonsEip gloves for max- 
imum grip and protection. Hold the saw 
firmly on a clear, level Surface with 
chain and bar in the dear. Position 
yourself on the motor side. When start- 
ing a smaller chain saw, hold down the 
rear with your knee as you pull on The 
starter cord; to start a larger model, use 
your Foot as shown- Never straddle the 
saw chain. 

Stance and grip 



When you start a chain saw. hold down 
its back end with your foot or knee so that 
the chain and bar will be elevate d clear of 
the ground- You should never lean over 
the bar past the ch&in line. 




Always grip a chain saw with both 
hands — the throttle control with your 
right and the handlebar with your loft. 
Stand to one side of bur to avoid chance of 
injury in tho event of a kickback. 





Always keep your weight balanced 
on both feet when cutting. Stand to one 
aide, never directly behind the tool 
where it could kick back and hit you. 

When you cut using the bottom of the 
chain-saw bar, the rotation of the chain 
will tend to pull you and t ha saw 
toward the work. When cutting with 
the top of the bar, you will be pushed 
away. Be prepared to counteract the 
(Please turn la page 73} 

Never cut all the way through the trunk 
when you make a back or faiting cot. As 
the uee begins to 2eaa this operator wifi 
set the sa w down in the clear and retreat 
Mowing a preplanned pa th. 
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Pall Mall Light 100's 
** Athird less tar 



than the leading 
s- ' filter king, and 

still greattaste 



_ *.>r3a 

. ■ J 



Rail Mail i 

Light lOOs 9 mg. tar 0 8 mg nic 

Leading filler king 15 mg tar IT mg rue 

Lowest fjrand 
less than OOl my tat 0002 nig nrc 

9 mg. "lar" & B mg nicotine si. pet tigaifne. FTC Report Dec. Bl. 



r 



- - ‘ 



Warning: The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous to Your Healilt. 






When 
you want 
more than 
just a 
kerosene 
heater. 



ComforJ Glow The 
^ J kerosene heater with 

something more 
Pushbutton starting 
Lift-out fuel tank A 
^ H OUilt-m Fan that cir- 

cu Fates heat better 
And sell ‘Cleaning, 

porous ceramic wick that lasts and lasts I! you want more 
than just a kerosene heater, there’s a glowing alternative 



i Xfii' * vf, ■■. I. .• MCM^GTCn 
fckiMiinq Qr«n N. V 



A great idea maUt.' even deltej 




ExSil 



ExSil Spray & Lube 
effectively.. . 

Fights corrosion, penetrates 
rusted parts, protects metals 
and stops squeaks. 

ExSil does all this on,.. 

Spotting equipment, firearms. 
Jocks, hinges, sliding doors, 
windows, tods, townmowers, 
ignition cable, fishing reels, 
and anywhere parts need 
lubrication and protection. 

ExSil provides... 

better lubrication than 
WD-4Q, while providing 
corrosion protection. 



WE BRING GOOD THINGS TO LIFE 

GENERAL ELECTRIC 



The 

Extra Distance 
Lubricant. 

ExSiP means... 
EXCELLENT lubricant 
EXTRA ingredients 
For extended life 



COUPONS AT PARTKJPA TING 
FiETAft EPS THHOtKiN 3 2/3ifte 
"Tradcmtirii tJ Cenerd Cuer^fty 

a J'*tx +JF*r fah| md psmrs 

Rcaufti amMte gn re^jnl . QE £*5C0W FtoAiOl 

DhAion, WdiMfMd. NV 13166 



PM 

PHOTO 

HINTS 



Bottle cap gasket 




Cardboard-lined Caps aren't water- 
xig^Tt But if you cut a gasket from a 



plastic coffee can cover anti slip it 
into the Eid. you'll get a tight seal, 

— A Weber 



Big blowups 




If your enlarger's lens can t make 
large blowups front small negatives, 
try this. Shorten the lens's foral 
length by slipping a portrait attach* 
menl over |i_ Try various powers until 
you find the one you need 

— Louis Hackman 



Better battery life 




Nickel -cadmium batteries Iasi longer 
if you mark them as pairs, and rotate 
i he pairs regularly hot we on tbn Rash 
gun and the chargor. This increases 

their life — Hoben Henzberq 



72 



POPULAR MECHANICS - NOVEMBER 1 98? 






CHAtN-SAWiNQ TIPS 

f CarJIljjuttl from PjijTg 701 

momentum of these fences, When you 
finish a cut, men La will cause the saw to 
move more rapidJy, 

Always grip the tool with both hands 
when Cutting, Even if you're left-hand- 
ed, grip the throttle^ontrol handle with 
your right hand and the handlebar with 
your left. The grip you maintain on the 
handlebar prevents the saw from kick- 
ing back toward you. Wrap your fingers 
over and around the handlebar and 
keep your thumb tucked under. Cradle 
it against your hand, tight in the crotch 
between your thumb and your index 
finger 

Felling 

When felling a tree, consider factors 
such as wind, natural lean and balance 
of the tree, and location of large limbs. 
Check beforehand for power lines and 
other ohstnictions r and determine 
whether the trunk is sound: a rotted 
trunk can be unpredictable. Watch for 
dead llmb$ overhead. Survey the area 
end plan two >y*fe paths of retreat 

Let the chain reach full speed before 
starting the cut. First, cut a notch in the 
direction of the desired line of fall, 
about one-third the depth of the tree's 
diameter. Then, make a back cut about 
2 in. higher than the notch. Leave an 
uncut hinge of wood to guide the tree 
over. JVevercut all the way through the 
tree trunk. 

To ensure that the tree falls in the 
right direction, insert a wooden or plas- 
tic (never meialU wedge in the back cut, 
The wedge may be driven in little by 
little as the cut progresses but its tip 
should never come In contact with the 
saw chain 

When the tree begins to lean Toward 
the notch, set the saw down on clear 
ground. If you must retreat quickly 
while cutting, leave the sew and save 
yourself- A few run with 0 chain saw. 




Wear trim* fitting, protective clothing that 
won't catch on underbrush. Your eyes 
should bo guarded against flying chips by 
goggles and your ear? shielded from 
noise by plugs, Always wear a hard hat 
when felling largo trees. 




Limbing end bucking 

When limbing, snuggle the saw 
bumper against the wood, You may cut 
through small limbs using either the 
bottom or top of the bar Never use the 
nose: it will cause kickback. 

Cut limbs on the side of the trunk 
away from where you're standing to 
Stoop them from falling on you. If a 
branch is trapped under the trunk, cut 
partway through the underside of the 
limb and then finish the cut from the 
top. Watch out for spring poles or other 
dAngeron^ mnriifinns that may rausR 
sudden shifts when stress is relieved by 
cutting. 

Euckmg Is the term loggers use to 
describe cutting the trunk into sections 
If bucking on a slope, always stand 
uphill from the work to prevent logs 
from rolling toward you if they should 
shift- Make sure the trunk beneath the 
cut is supported, so iba sides won't 
pinch in, cause bmdng and kickback. 
Use the saw bumper as a pivot point 
when cutting large logs Keep the mov- 
ing chain clear of The ground. 

Proper d rass 

Wear trim- fitting garments that 
won t catch in the chain or be drawn 
into air intakes. Cuffless pants should 
be worn to avoid catching on under- 
brush, Shoes should be sturdy with 
nonslip soles while nonslip gloves 
improve your grip and protect your 
hands. Ear and eye protection should 
always be worn as should a hard hat 
when you fell large trees 
To operate your chain saw like a pro 
does— safely— observe Pave Geer's 
safety fundamentals ; 

■ Keep saw chains In good working 
condition (properly lubricated). 

■ Mix fuel Ln separate safety contain- 
ers and wipe up spiJLs. 

■ Keep chain and bar in the clear 
when starting, 

■ Never stand directly behind a work- 
ing chain saw. 

■ Grip the tool with both hands and 
maintain balance on both feet. 

■ Wear protective equipment. 

■ Plan for the unexpected 

M Consider buying * Tool with built-in 
safety features such as automatic 
chaimbrafce and safety tip i*t 



Make clocks for 



fun and profit with 
Quartz clock 
movements 

from . , , SELVA BGREL 



A super** mavemeeu In wery *«- 
Model 3430 S 41 ^' iruuqniied qoirlz rccuricy. 

txiE h£w, rno^r dipfftdifcl* sn£ 
Ittwvr in price. Jump nwip 

J-3/16" x 23/1&" 
W Ifnglti, Iff" 

«■ 3/4". spedft- 



oun great 



raJC€ U5T 

MH t ?.*• 

— * ibHjK* 

t ill 
UrttpC* 

GERMAN CLOCK * 
CATALOG 

the JiftttiC Clac* ui£ih?g jujildtHe 
^ l^e NdW*iert^CJMimaS:#p 
65 Pull cellar ^arps of elMX VKXvt 
nicntx. dial}., hind l . JOCnttirin 
.and loo Jj. tof JfW j mtnra 

lion. ON LY S3 DO or F> are with 
ojdef 
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IflCGI ZUflfGd icoftartf tor MASTERCARD □* VWJL 
Sand iThwch pi mana-p artiai lo SCAT F I- Jti 
J-HSft c^vniM S C Wi 




Guaranteed Christmas Delivery 

Linljar f. T^idr-j Noira#nfc»P V) 
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Easy-locking frostproof sill cock 

Nibco's new frostproof sill cock Ls designed to alleviate two 
big worries; winter freezc-up and unauthorized water use. To 
present vandalism, just remove the handwheel with the turn 
of i2 screw- the brass stem and body perform the locking 
function, The body Is a reddish brass, finished with heavy 
nickel plating Packing is TeElon- impregnated. The frostproof 
sill cocks are available in sixes From 4 to 14 In. long 
Universal connections are available for use with 
VHn and ta-m. -diameter piping Prices 
range from 313 to $15 50 depending 
on size. They're from Nibco 3 he Box 
13 67. Elkhart. Ind 46515 







Bolt system boasts a 
pick-proof cylinder 

The Secur-Bott System from Hchei 
may succeed in providing needed se- 
curity where most conventional tubu- 
lar dead bolts Jail The new design 
protects tho lock s colander with 
guard plaie5 which ore mounted on 
both sides of the doer. This server to 
prevent access to the lock through its 
collar The bolt extends a full inch 
Into the door jamb a rtd is safeguarded 
against hacksaws with it case-hard- 
ened pin Tho four-sried keys are in- 
dividually computer-coded to prevent, 
any unauthorized duplication 

Retailing for $135 to $15G. the £e- 
cur-BcJt is available in polished or sat- 
in brass bronze and satin chmmn fin- 
ishes ft can fit doors from I Vs in. to 
1 Y* in. thick. El's from Fichet Inc. linx 
92. I tales lie. N V 11743 



Meter measures well water 

An electronic writer level meier from 
Associated Specialties can help you 
monitor your supply of woll water 
and maintain record'; nt seasonal 
changes and recovery rates The de- 
vice uses a cable with water-sensing 
probes mounted vertically in the well 
A second cable* conn,xt s to a meter 
Thfai gives readings of the number of 
feet of water in contact with the 
probes The umi works on lit) vac 
and the standard insirumcnt m ea- 
Mims levels From 0 to 100 feeL Other 
ranges are available It's $350, from 

Associated Specialties 1751 Main 5 1 

Ore field. Pa 18069 



New incandescent^ save watts 

General Electric hasd new line of en- 
ergy-efficient light bulbs lhai she 
maker claims will save 5 to 8 percent 
in operating costs Dubbed Miser, the 
line features 95. 70, and 55- wail In- 
candescent bulbs that offer the same 
light quality as 100. 75 and GO- wat- 
ers. respectively Whal makes the 
Miser incandescent^ more efficient 
than standard bulbs is a higher vol- 
ume of purer argon gas at higher 
pressure, smoother JlJamems. and 
thinner filament- support wires Three- 
way bulbs. 65- and 1 30-watf spots 




and Hoods are also offered as are 
Cirtleliqht fluorescein Es and flu-ores 
cent lubes While there is no change 
in i he design of the fluorescent 
tamps. G.E is repackaging them with 
Miser labels, because fluorescents are 
more efficient Than s tender d ittean- 
descents. Misers will be 15 to 20 per- 
cent more expensive than standard 
bulbs. The/ re from G.E.. Ne3a Park 
Cleveland. Ohio 44112 m 
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• Bast Service In the USA! 



Viron ' PERSONAL 
V lU^U COMPUTER 



(List Price S299> 

Only 

$ 1 69 °° 

Special Sale Price 

(when you buy 6 tape programs) 




• One Day Delivery Express 
Mai) 

• Most In Stock Accessories 

• Over 500 Programs To 
Choose Prom 

• Educational-Business- 
Home-dame Programs 

• Immediate Refunds 

• Free Catalogs 

• Wo Love Our Customers! 



YOU gei [he COMMODORE VIC-20 Com- 
puter for only S 169.00 when you buy 6 
tape programs*! For The SPECIAL SALE 
PRICE OF $259 0C you get Ihe COM 
MODORE VIC -20 computer plus WE ADD 
3000- BYTES OF MEMORY 10 give you 
60% MORE PROGRAMMING POWER* 
This powerful fu listed extra lectured 
computer includes Ihe 6502 micro- 
processor (LIKE APPLE) 20.000 bytes 
ROM with a 16K emended LEVEL II 
Microsol I BASIC, 0000 bytes RAM plug 
m expandable to 32.000 bytes Ram, 68 
key typewriter profession at expanded 
■keyboard wFth graphic symbols on keys, 
color command keys, high resolution 
graphics, 512 display at I* characters, Text 
display <£ 22 lines 23 characters, sound 
and music, rear time, upper towe r case, 
lull screen adding cursor. floating point 
dec i mar and trig s unctions, string afiays 
Scrolling mull l slatemenr lines, Cite 
managment, PEEK AND POKE Assembly 
machine language is available we have 
easy to use sell Teaching books and pro* 
grams Accepts TAPE -DISK- PLUG SN 
CARTRIDGES, connects 10 any TV, In- 
cludes AC adaptor , R F, modulator, 
switch box, seif teaching instruction 
book, comes in a beau l du I console case 

LOW COST PLUG IN EXPANSION 

Expansion accessories plug directly inlo 
[his computer, extra RAM memory Con 
[rollers, a Cassette, A Telephone Modem 
for only £99.00, an 00 Column Prtnigf for 
S349.00. even the I7QK Disk Drive plugs in 
chreci Yog do noi have to buy an expen 
s?vo expansion interface 

WHY SUCH A LOW PRICE 
YOU WON'T BEAT OUR PRICES FOR 
THE COMMODOHE VIC 20 COMPUTER 
wcth taps programs or with increased 
programming power added M We sen 
direct ro customers and you save the 
pro! it margin normally made by computer 
Stores, deparEmeni stores and 
distributers. we are willing to take a 
smaller margin to develop volume' 

INVEST IN YOUR CHILDREN 

Educate your children white [hey play 
Every kid wants I o play electronic games 
(We nave some of me best). The next 
natural step lor Their curiosity is to try 
simple programming, They can do this in 
20 minutes with our simple seif teaching 
I ns i rue lion book High schools are 
leaching computer math, science and pro- 
gramming ■ soma star! in grammar school 



if you provide this computer as a 
Teacher and Tutor ai home, be foie you 
know M your child will be waiting com 
puter programs VY# .1)4*9 Over 600 pro- 
grams to choose Iron!* Mora than 270 
educational tapes, complete coverage of 
small business and heme programs, plus 
a wide variety of the besi games F Why 
pay Si 40.00 60 $295- W lor an elfrclfprife 
game or Ji 00-00 for * 2K toy computer 
wllh a flat alas tic keyboard? Wten you 
can buy l Ms pcwer 2 ui ex Ira featured 
compuler Tor only jiG&QG. 

IMMEDIATE REPLACEMENT WARRANTY 

If yoyr computer fails because of warranty 
defect within 90 days from date of pur- 
chase you simply send your computer to 
us via uni led Parcel Service prepaid. We 
will "immediately" send you a replace- 
mens compuier at no charge via United 
Parcel Service prepate No one we know 
gives you ihis kind of warranty service. 
Steal computer warraniy service takes 30 
to 90 days to handle (his fantastic 1 'fra- 
med i ale replacement warranty" is backed 
by COMMODORE COMPUTER a MAJOR 
national brand electronics manufacturer 

SPECIAL SALE PRICE 
You gat the COMMCORE VIC 20 com 
puter for only £169.00 when you buy 6 
i ape programs on saie for only $89.70 
you can choose one of three 6 tape pro- 
gram packs! (8 GAME program pack 
£69.701 or (6 HOME finance program 
pack $69 70, or {6 small BUSINESS pro- 
gram pack £89.70). TMs tell steed ex Ira 
featured computer has a 66 key 
typewriter keyboard, color, sound, rag sic, 
self leaching Instruction book A.C 
adapter, switch bos and owners manual 
plus ah the Other tenures listed. Gomes 
in a beautiful console. 

speci al Sale price 1259 

For only f 259 you get POWERFUL 26K 
COMMODORE VEC with 60% MORE 
PROGRAMING POWE^ THAN VIC 20* II 
has 20,000 bytes total memory (20,000 
bytes ROM, fl0,000 bytes RAM and ex- 
tended LEVEL II BASICS) plus all the «- 
Iras features lis led! 

SPECIAL SALEPRICE 1339 
For only M39 you g«E SUPER POWERED 
41K COMMODORE VIC with 400% MORE 
PROGRAMMING POWER THAN VIC-20! 
We add 16,000 bytes memory to (he 
viC-20. You get a tolar or 41,000 bytes 
memory (20, 000 bytes ROM. 21,000 bytes 
RAM and extended LEVEL II BASIC) plus 
alP the extra features lifted 1 



TRACTION FRICTION PRINTER f 399 

This ell new CQM-STAR deluxe line 
printer, prims BV?xii letter quality full 
size single or fan fold paper, labels and 
etc. 40, 86, 60, 31 2 colums Includes 
cable that plugs diced mto the VIC-20 
printer port - no ether Interface is need- 
ed. List $599. Sale $399- 



IS DAY FREE TRIAL 

"don 1 V miss’ this’ sale' ord'eiT now 

EH Please senl me tee COM- 
MODORE ViC-20 (Of 1169 00 
plus $69.70 for 6 tape programs 
Specify pack wanted _ _ 



□ Please send me trie 2SK COM- 
MODORE VIC for only 12S9-Q0 

□ Ptease send me me 4 1 it COM- 
MODORE VIC for only $339 00 

O' Please tend me ihe TRACTION- 
FRICTION PRINTER for only 
$399.00 

We snip COD. and honor Visa and 
Master Card 

Name 



Address 



Cliy - 

Stele ^lp Code 

P VISA C MASTER CARD □ C-O.O. 

Credit Card No . 

Expiration Date 

Add $10 00 for shipping, handling and In- 
surance Illinois residents please add 
6% tax Add $20 00 lor CANADA. PIJER 
TO filCO. HAWAII orders WE DO NO EX 
PORT TO OTHER COUNTRIES. 

Enclose Cashiers Check. Money Order 
or Personal Check. Anew 14 days for 
d*tpv#ry. 2 to 7 days for phone orders, 

1 dav express main 

Canada orders must E>e in U S. dollars. 

- 




commodore VIC 
experts!! 




ENTERPRIZES (FACTOftV-DlAECT> 

BOX 550. BARRINGTON, ILLINOIS 60010 
Phone 312/362-5244 to order 
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Camp stove system with everything 



Campfires were line when firewood 1 
was abundant and the scars of a 
camp would be trampled out by 
herds of buffalo. However open fires 
really are inefficient and they're cer- 
tainly hard to keep going in wind and 
rain. 

Consequently, Pyramid Environ* 
mental Systems. Box 313 8. Saratoga. 
Calif 95070. is producing an all pur- 
pose, fold -out model that's claimed to 
provide for a multitude of camping 
needs. 

It is. the makers report, an all- 
weather campfire, stove, heater rota- 
ry grill, broiler. barbecue, baking 
oven, smoker, dehydrator, steamer, 
hot- water wash basin and emergency 
reflector. In addition the stovo, side 



serving tables, pots and pans drawer, 
gnlls, firebox enclosure and chimney 
all fold neatly into a compact carrying 
case. 

A smaller unit calLed a l J vnopackor 
stores in a 12Xl2X4'inch package 
and costs 5198 The larger Pyro- 
cacnper packs down to I8x 18x4 
Inches, is 51 inches high when set up 
and holds four gallons ol water below 
the fire for heating. This bigger unit, 
as set up at right, costs $298 Both 
stoves are made of stanlcss-stcel 
components. 

Either model can be stowed in a 
car trunk, under the ssi of a camper 
or aboard a boat, ready for camp- 
ground or beach cooking that won't 
bother the ecology 




Injection -molded wader 

The traditional fishing and hunting 
waders that were famous for their 
bulky weight, clumsiness and. even- 
tually. leaks, may be outmoded by 




new models from Red Ball. Box 3200. 
Manchester. N.H 03105. HJgh-pr en- 
sure molding of the Master Waders 
■[about £80 with insulation) are light, 
flexible and said bo be vinuatSy im- 
pervious to leaks except by puncture 



Knife innovations 




Knifemakers keep improving on basic 
designs. Three recent examples from 
Gerber Legendary Blades. Box 23088. 
Portland. Ore 97223. include the Pre- 
sentation hunting knife Cushiongrip 
model and Roll Action folder shown 
above The ETescntaticn knife. £53.70 
with scabbard, is finished lor display 
as well as use The £43.50 Cushion- 
grip (with scabbard) uses a softer, 
rubber-like material to add comfort 
and prevent any slipping of the hand 
Gerber's variation on the lockback is 
a sliding lock. The Ebony Bolt action, 
with nylon scabbard, is $17.70. 



Resisting Recoil 

Any high powered, gun is going to 
kick. PAST Recoil Shields, however 
have reduced the impact up eo 85 
percent in measured tests. The pads, 
in magnum rifle or trap/skeet thick- 
nesses. rare made by l 3 AST Corp.. 
210 Park A ve„ Columbia Mo 65 201 
They arc said to spread the impact 
rather than causing a sharp bounce 
The shields are available for approxi- 
mately $30. 
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Waters 

Is 



for floatin’, 
for drinkin. 






Don't let water, ice, or anything come 
you and your first taste of George 
Because when you start out witk a whisky 

iUais IwkM vw-Hvwlii riywf Iru 1 ) jn f |^a f{ 

place, you dont have to hall drown it 
or tli row rocks oi It to make it behave. 
Later on. if you fed Compelled to 



splasli on a little water — or your favorite 
mixer— well, we try to be open-minded 
about suck tilings. 

After all, a whisky that tastes as good as 
Dickd does all by itself, is going to taste 
pretty great no matter what you do to it 
Ebr smoothness, its in a class by itself. 



DICKEL 



HW€ IN TENNESSEE ■ W PROOF « A. OiCKEL 1 GQMFAMV - niUAHOMA, TENNESSEE C 1*» 
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WESTBUftY SALES CD. 

373 MAPLE AVt, &KH k-n Ph WEST0MRV MV I'SM 



WOOD-FIRED 

HOT TUBSl 

| if #l .ill* Qua My l#^Wfl4 
NO P***f or Plumbing 

Fait, Effi-civnl, fun 

end Optiett 1 Snorkel 4 
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CLOCK COMPOMEHTS 
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REPAIR 
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Let Your 
Workshop 
You Money! 
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MIW WOW CWTOOORI 

fContm u^d from p&qi? 7£R 

Decoy geese with plastic 

So light that a h timer can carry 75 
decoys in a 30-pound backpack, iheso 
WaleTpnoof cones set up quickly to re- 
semble snow and Canadian geese 
sentinels and feeders Heads and 




bodies of the Canadian and snow de- 
coys are about $40 a dozen from 
Farm Form, Box 748. Galveston, Tex 
77563 

New heights for hunting 

Tree stands must bo as old as blinds 
for hurtiera. bul Crewman Airgum hail 
made some improvements. Shooters, 
archers and photographers will find 
The Crosnvjn TreeStand can be 
moved above prosmding branches 
and does not injure the tree m any 




way. Made of structural foam, it 
weighs only 7 'A pounds and folds flat 
for easy packing into an area. A fold 
up seat allows it to br used for sitting 
or standing, and the cno- piece safety 
belt requires no adjustment- lt r s re- 
ported to be legal in every state. 



Lead-free pellets 

First there were non -lead shotgun 
shells and now there are no lead 
hunting pel Jots lor airguns They" re 
being imported from England by Har- 
riett International, Bor 22$, Pori Hu- 
ron, Mich. 48060 In :77 and 23 cali- 



bers. Plastic, self- lubricating skms are 
said to help prevent barrel damage. 




High-hunting harness 

An independent support or a safety 
harness for hunters and photogra- 
phers on a fixed platform, the S42 




TreesHng from Anderson reigns. 
Box 287. Gladstone. NJ. 07934. can 
hold a heavy hunter wiihout damag- 
ing the Sree and even allow shots 
straight down The device nan also 
double as a game drag 



Two- in-one tote can 




Simple but useful tor useni or two-cy- 
cle chain saws and outboard motors 
that require a mix of oil and gasoline, 
the Bob-Can container from the Fluid 

jTJgasp turn Jo p age &!? 







PM's Whatsit 

The drawing is of an item made of flexible 
plastic. It is known as a "Hooper" and is of 
no practical use except when paired with the 
object it was designed to enhance. Turn the 
page to see it in action. 



A throttle on the floor 
deserves a Bigelow 
on the door 

Well just stick lo the facts in tc-IJin^ you that 
Mark Molanson is 37. He lives in Hollywood, k 
fywt him $3nn tn gnT thf^iinkpri Valiant 

running. The acrylic shay black carpeting cost 
himS^QO It's California street -Eegal You can 
root it — for parados and Things — at $ 1 50 per day 



it -r 




Pedal for profit 




Student Lee Sokol with tourist fares in San Diego's BaLhg-a Park. 



We may remember 1982 as the summer of the pedicab At 
least it seemed to be when this particular conveyance made a 
major jump from Ha wan, where it’s been popular with tour- 
ists for years, across to several mainland cities, San Diego's 
Balboa Park has become a regular pedicab venue So was 
downtown Knoxville, Tenn , as a number of World's Fair- 
goers will recall 

But not within the confrnes of the Fairgrounds, as one PM 
editor found our. Having hired a student-driven pedicab for 
a quick tour of the Fair, our reporter found out the exclusive, 
on-site pedestrian relief deaf had been made with a fleet of 
battery-powered carts He objected mildly thus gaining the 
honor of being thrown out of the place where "Energy 
Turns the World” in the most energy-efficient of afl 
conveyances 
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Three for the road 



Whu' is the compulsion vm h Tricycle vehicles? Wone h*s**v?ir ■***[ 
the duiomonve world cm fire vet they continually come and go 
come a n d go T hi s on t?'s out of Engla nd (Tj iking Gars Mar J i sxg fo rd . 
Norwich. Norfolk. JtR9 5HU? ^nd uses# iwm-cy Under. 950-cc uir 
cooled engine to hi f , 80 mph from a standing ■sti.irl m under 14 sec- 
onds Claimed ftlul economy's noi bad aithtfr 60 mpg at VS mph 
The car — e:r trike's — stressed-sktn side panels and FRPtiood are set 
up on a steel frame. It is available in kit form. 



Have you ever tried to pour from one of the 
popular two-liter- size soft drink bottler 
while holding it in one hand? The soft plas- 
tic collapses unless you cradle the bottle 
with two hands. But that was before 
Hooper. Merrick Industries, Boa 2Z77, 
Sunnyvale, Calif. 94087 is marketing the 
invention as a premium or specialty item. 



How low can you get? 





Down-u^eA rih C- 5 disgorge a M-l tank at ground 1* vel; 747 ueeds a lift platform . 



Jr the annals of defense appropria- 
tions, je w3sa nmeof hrgh drama. The 
fleagan administration and the Penta- 
gon urged that a major budget item 
funding additional C-5 cargo planes 
(from Lockheed) not be axed by Con- 
gress Boerng Co. thought it saw a 
chunk m Lockheed's armor, and went 
over the Defense Department's head 
djrect to Congress with a proposal 
that «s 747 cargo planes be used in- 
stead of the C-5s r at a considerable 
saving Despite the fact that the C S 
has something of a white elephant 
aura due to a costly re-engineering of 
wing spars jthat tended to fail under 
stress|, Boeing lost. One of the pri- 
mary reasons is shown in Ihe two 
photographs herewith, which were 
grven wide circulation in advance 
of the Congressional deliberations 
by Lockheed 
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MEW HOW OUTDOORS 

fCoim'FWfld from mg# 7B J 

Systems Div. of Flambeau. 801 [-ynn 
Ave. , Barabn o, Wis. 53913, carries 
boih, The Larger reservoir holds \ 75 
galbcis ol gas imd the smaller has 75 
gal brts of oiL The compact unii is- 
made of rugged. high-density poly- 
pthylene 

Protective camouflage 

For turkey hunters who need to cut 
down reflections from a polished gun 
slock, and any shooter who warns to 
fend off dents and rain Kane Prod- 
ucts. 572S Canal Road, Cleveland. 
Ohio 44125. has developed stock and 
forearm Gun Chaps of fitted nauga- 
hyde Produced with a camouflage 




pattern, ihe fabric is said to protect 
the gun snuqly with the use of Velcro 
tabs and all-weather zippers without 
interfering with gun operation De- 
signs are about $25. 



Wai king-jogging distance 

SporTach, a new belt -pedometer from 
Precise International. 3 Chestnut St. 
Sul fern. N.Y, 10901 can be adjusted 




for either hiking or running. Stride 
length from 1 Vz To 6 feel is preset on 
a dial, run or walk setting selected 
and mileage read on the top It's 
available for 520 (W 




When you have a John Deere Chain Saw, 
you can spend more time sawing logs. 

At John Deere, we think that sawing logs should be 
as little work as possible. 

So our chain saws are designed accordingly. 

They're made to bite right into logs and glide through 
even the toughest wood. 

They're made to feel good in your hands, so you 
don’t end up with blisters. 

They’re made to absorb shock and vibration, so you 
don’t have to. 

And to handle many different kinds of cutting jobs, 
we have seven different chain saws, with guide bars from 
10 to 27 indies. 

Bui most of ail, John Deere chain saws are made to 
help you make short work of a lot of work. 




B Nothing Runs Like a Deere* 

F«1*W n*rr+rf. the -mama cali fiOO-44? Sl3(i boll 

fTW I OflinDU, MQ-att 67S6J, k write John Hem, Dept. 52., Moline. IL 6 L26^ 
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PM'FLIES'THE 



THE TRAINING OP AN 



Centerpiece of America's tough Shuttle training program, 
this S40 million machine is like the real thing! 



BY DENNIS ESKOA/^eewtc* 




clutched the stick with both hands and worried mostly about falling out of my seat as 
Mission Control announced T- min two "You can call it off if you'd like," I heard NASA's 
Don White say over the intercom, ‘''Hie launch is the worst pan Everybody hates it,” 
Sitting in the commander's seat at a 90 altitude made mn feel like a fly standing on a wall 
And the flight deck's flashing lights and endless buzzers put an extra jolt of nervous energy 
in the air Still, 1 wasn't about to miss the exhilaration of liftoff aboard NASA's $40 million 
Shuttle Mission Simulator i SMS) The video display terminals blinked on and off as charts 
and animated instruments flashed numbers at me. Gets a bit confusing, eh?' 1 White said, 
flipping off the cabin oxygen supply momeatarily in answer to buzzers going off around us. 
My hand shook, but never let go of the stick as the Mission Control countdown continued 








to ring from the headset inside my hel- 
met, M T-minu3-2Q seconds, the flight 
deck began to shudder. I dug my feet 
into the Space Shuttle floor, anticipat- 
ing the explosiveness of takeoff My 
heart leaped as me engine roared and 
then increased in volume, 

. Font. Three, Two. One, Zero] 
We have liftef f " Looking out the cock- 
pit window; I sew the launchpad fall 
away in a computer-animated blaze of 
glory. 




Now I began to relax slightly, think- 
ing that the takeoff wouldn't be so bad. 
Sutidenly, the cabin swung away from 
Earth like a souped-up elevator rush- 
ing up a shaft to the top of a sky- 
scraper. In a moment, the blue sky 
started to darken. Then a brilliant flash 
of golden light told us that the Shuttle 
boosters had separated automatically 
We were on our awn, 

"You still with me, Den? r ' White 
asked in a way that mocked me only a 
little, 1 turned my head and saw him 
Sitting in that same sharp attitude to 
the wall- 1 shot my thumb up in the a f- 
firmarive. We were cruising in space 
now at an imperceptible speed — the 
instruments said 16,000 mph. I only 
had an hour to go In the SMS, and 
White gave me the choice of crui sing 



space for a while or trying several 
launches and landings, I went for the 
landings. 

Night and day duty 

■'The SMS is so tied into the astro- 
Hauls' training program that wo oper- 
ate it around the dock, seven days a 
week, most of the time/' White ex- 
plained as wo waited for the computer 
programmers outside th# cube-shaped 
simulator to reprogram the machine 
for landing practice. 

The cockpit-sized metallic box sns 
about 15 feet off the ground on a mov- 
ing platform whose six hydraulic piers 
keep it pitching and rolling in simu- 
lated flight. Designed by Singer s Link 
Dlv-nthe simulator's cockpit windows 
reveal a constant stream of tiue-to-life 






fn it«jJ fife, IMS' i n-w «iihuJtirnr [fat 
teftl shaftf^-urni unci shu Trie-buy 
sunuin l#T: s f«jJP.Hjwcrf d-m M'|jejrnte. Bui 
wpV/ Brough I fill? nr Together fur ?/l|> 
ffly<rrnjp.m Here rtsiriTiimiE Snih 



computer generated images Thai con- 
tribute to ihe sense of fligbi 
Five computers, just like the config- 
uration on the real vessel, keep the 
ship in constant communication with 
ground control . They are also capable 
of operating Lhe Shuttle virtually wbh- 
out human assistance, Four Rockwell 
computers hold a continuous "debate” 
Throughout a flight, determining how 
die mission should go. if uinruumpuLer 
is out of line with the other three, the 
dissident is shut down. The debate 

continuers this wuy until only two com- 
puters are up. Then, an IBM computer 
comes on-line, finds out why the Rock- 
wells are off. adjusts their programs 
and brings them back up, 

On (bur of my five landings, 1 
brought in the Shuttle simulator by 

iPieas# turn in page j 






flifei i »r,[jrtiJs sNiiiffe umt in prui dt >■ 
remitYtli of ft snleJtftB /rum j f.s ms« 



Astronaut training f/rom left to rigfil| includes four-hour 
stints in the simulator,. just 25 feei off the ground. Alin 
Fisher is one of the few who gets pilot training. All the 
trainees enter water tank, ns Jock Lousma is doing here in 
buoyancy training session. And astronauts George Nelson, 
Richard Corey tirtiJ Ellison OnizuAu undergo weightlessness 
Below, the Sfuiftles programmers cjKsrate thn stmtjjuinr. 
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A tapod- up windshield i$ part of the prof&ssiimal training to got you to keep your eyes up and looking down the road 



A lazy mental attitude and poor skills 
could make you more of a road hazard tnan you 
think. Here's how you can tighten up 
the nut behind the wheel, 

BY TONY ASSEN2A autoed™ 



A s regular as clockwork, a newspa- 
per headline reports that a car 
fc \vent out ofcocttroT at an intersection, 
jumped the curb and landed in some- 
body's living room. Or there's the other 
one, of a car going "out of control," 
jumping the median divider and collid- 
ing with oncoming traffic. 

As smart as cars have become, with 
their computers and disembodied 
voices, they are slid mindless assem- 
blages of metal that respond only to a 
driver's inputs. And they respond in a 
surprisingly predictable and consistent 
manner. Jump on the brakes In the 
middle of a fast band and youMl spin. 
Lock up the brakes on a patch of ice and 
you'll go straight off, no matter what 
you do with the steering wheel. Ulti- 
mately, in these “out of control" inci- 
dents, it's the driver that's out of con* 
irol, not the vehicle. 

The sad fact is that no institution 
exists which really teaches a prospec- 
tive driver how to bo in control of a 
vehicle. Driver education courses are 
essentially useless. Sure, they'll pul you 
behind the wheel and give you enough 
instruction to pass a driving test. But 
the latest Statistical results indicate that 
drivers ed is counterproductive The 
accident Involvement rate of driver ed 
graduates ts actually higher than the 



average accident rate for people of the 
same age group who have not taken a 
driver education comse. The current 
theory for this phenomenon is that 
these people are younger* loss experi- 
enced and overconfident. Whether 
that's true or not is debatable But the 
facts are there = 

Most driving schools are equally 
Inadequate to teach real car control. 
They're in the business of making sure 
their customers can 
pass a test designed 
for the absolute low- 
est common denomi- 
nator. 

We all know, or we 
at least have seen, 
people who absolute- 
ly shouldn't have a 
license to drive. The 
problem is r driving 
has come to be per- 
ceived as an inalien- 
able right, when, in 
fact, it's a privilege 
which should be 
earned. The prion we 
pay for this indis- 
criminate dealing out 
of licenses is approx- 
imately 50,000 lives 
per year. 



Graduate school 

If ft were within the power of this 
magazine to send every driver in the 
country to an advanced school of driv- 
ing, we'd do it quicker than you could 
say trailing throttle oversteer. Bui since 
we can't, we r U do the next best tiling 
and t&U you what can be learned at an 
advanced school. 

To find out how much I didn't know 
about driving. I packed up my helmet 
and sneakers and spent three days at 
the Bcitil Ados Prodsion School of 
Advanced Highway Driving In Blakes- 
leo, Pa. Roes, a race driver with a long 
string of victories to his credit, is cur- 
renliy campaigning a two-liter Gaii-Am 
car. He's also a little hyper and will call 
you a numbskull If you forget what he 
told you 10 minutes earlier. 




Cmr control starts with twrecf wheel grip. A$u$t seat so 
that your arm is stretched to reach top of wheel f/etfty, tfrwi 
bold wheel at c he 3:00 and 9:00 o'clock position. 
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First off, most people don't know 
how to sit up properly and grip the 
wheel. 

The steering wheel shuuickjfi be in 
your chest or way out there where you 
can reach it only with your fingertips. 
By using a combination of saaiback 
angle and fore/ aft seat travel, you 
should arrange to have your arms 
almost fully extended when you reach 
for the top of the wheel Once that's 
established, hold your hands at the 
3:00 and 9:00 o'clock positions, elbows 
slightly bent, and leave them there - 

Did you ever notice people driving 
with one arm out the window and the 
other hand on their lap, holding the 
steering wheel by one finger hooked 
around the bottom? That kind of 
relaxed attitude should be reserved for 
traveling at zero mph on your sofa. 

At 55 mph an the road, you're cover- 
ing 80 feet per second. Let's say you 
have to crank the wheel sharply to 
avoid hitting something that jumped 
Out from the side of the road. With the 
loty man's driving mode, it will take at 
least a second to get the arm back in the 
car and both hands back on the wheel 
to execute the evasive maneuver. That 
second has eaten up 80 precious feel of 
braking space or reduced your escape 
route by 80 feet. That kind of distance 
could mean the difference between hit- 
ting something or being alive that night 
to teU your buddies about the cement 
mixer that ran ihe stop sign. 

Two hands on wheel 

Therefore, both hands on the wheel 
at all times. If you have one of those 
skinny, plastic wheels with the spokes 
all in the wrong place for that 3:00 and 
9:00 grip, throw it out and install a 
proper wheel 

Another very good reason to keep 
your hands at 3:QQ and 9:00 is to estab- 
lish a pattern. That position always 
indicates your straight-ahead attitude. 
Suppose your car starts to slide on ice 
and you find yourself all crossed up. [f 
you're accustomed to feeding steering 
inputs by passing the wheel from one 
hand to the other, youMl never have the 
lima 10 figure which way the front 
wheels are pointing: But if you've 
established the pattern that 3:00 and 
9:00 on the steering wheel points the 
from wheels straight ahead, yen'll bo 
able to make the proper steering cor- 
rections to get the car pointed in the 
right direction. 

Driving with your hands glued to 
that position isn't the easiest thing to do 
in everyday driving due to the number 
of turns the wheel takes to get from 
lock to lock. Taking a 9Q a turn at an 
intersection, for example, will neces- 
sarily mean you'll end up with your 
amis crossed, barely holding onto the 
spokes with your thumbs. You'll look 
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ACTUAL OIRECtiQN 

DIRECTION OFWIEtL 
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This production car is close to the point of terminal \mdersteer. Note the weight 
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Tim Shdevar is matin to uwntwr The driver Iwrv has dialed in enough oygucutu 
lock to catch the drifting jw and and is actually in quite good control of car. 



comical, and no one will want to drive 
with you. But Lt really is good practice. 
And, at Jess than 90* turns, you’ll be 
quite surprised ai hew much more pre- 
cise your steering maneuvers will 
become. 

Using your eyes 

Perhaps the most important driving 
technique of all is knowing how to use 



your eyes. If you can soe far enough 
ahead and recognize an impending 
emergency situation, you might never 
need to use accident avoidance driving 
techniques. 

Parc of Bertil Roos's method to high- 
way driving involves keeping your heed 
high and your eyes aimed high- To 
establish the habit, he tapes up the low- 
er part of your windshield to just below 
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WEIGHT TRANSFER- BRAKING 



FLfcAR W fiEELS 
UNLOADED 



FRONT 




Forward weigh c cnmsifer wider braking can provide help in an emergency by in- 
creasing the contact patch and consequently enhancing the steering response , 



aye level. Doing this in your car on pub- 
lic roads is not recommended. 

One other eye technique, which, 
applies to both racing and highway 
driving, is to sight along the inside of 
the curve as you're turning into it, and 
shift your eye to the outside once 
you've completed the comar and are 
ready for tho exit. The point at which 
you come closest to the Inside of the 
comer is called the apex. By coming 
into a comer torn the outside of the 
road, turning gently, hitting the apex 
and using all the road for the exit, race 
drivers can maintain high speeds 
through a comer with the least amount 
of drama while maintaining vehicle sta- 
bility and maximum adhesion 

You can use the same technique on 
the read. Your aim, of course, isn't to go 
as fast as possible. Rather, it H s to main- 
tain a neutral balance, drive the car 
smoothly with as few changes in atti- 
tude as possible and be able to see into 
a comer as far as possible to spot any 
surprises that may await you- 

The cornering diagram depicts a con- 
stant-radius comer, if you follow the 
centerline of the car. you'll see that the 
arc it follows is longer and flatter than 
the arc of the comer itself This is the 
smoothest way around and the least 
upsetting lo the car. If the car follows 
the inside line of the curve and main* 
tains the same speed through the 
curve, centrifugal force unbalances the 
car. The driver must then make raid* 
course corrections, Correct cornering is 
especially useful when you're driving 
on wet or slippery mads. 

Vehicle dynamics 

The study of vehicle dynamics could, 
and does, fill acres of library shelf 



space. The most T eo-utd hope to do is 
provide a brief description of what hap- 
pens in cornering situations and some 
techniques for recovering control if you 
lose it. 

Fundomentally, ail the action hap- 
pens at the contact patch, That's the 
area of the tire in contact with the road 
surface. There's no point in discussing 
straight-line dynamics because not very 
much is going on The wheels are turn- 
ing, there are no side loads being 
imposed on the tires and you can accel- 
erate or decelerate generally without 
much drama— on dry reads, at any 
rate. 

When you begin to tum r however, 
many forces come into play. First of all, 
the car doesn't wont lo be lurried . It 
wants to continue on a straight line. 
The tire and wheel turn, but the contact 
patch also warns to continue going in a 
straight line But pneumatic tires have 
what is called a self-restoring charac- 



teristic- this simply means that the side- 
walls of the tire flex around the vertical 
axis of the tire and force the contact 
patch to turn. There's & considerable 
amount of tire deformation going on at 
this point. 

This ultimately leads lo what is 
called a slip angle. The slip angle is the 
difference between the angle of the tire 
and the actual direction of travel of the 
car. You've probably experienced tUe 
yourself. From behind the wheel, li 
feels like you're turning the steering 
wheat more and more, but the car 
doesn't respond and change direction 
in proportion lo the amount you have 
turned the steering wheel. 

Underaeer 

The nonlinear response to steering 
wheel input is called understeer. Sim- 
ply put, it means that if you need to 
change the caTs direction 20° from the 
straight -ahead position, you have to 
turn the from wheels 3EF to achieve it. 
That 10 s difference is the slip angle of 
the tire. 

At the point of what is called termi- 
nal undomea r F the wheels are cocked 
at full lock, but the car continues io go 
in a straight line. Essentially, the front 
wheels have all but stopped turning 
and the front tires are scraping side- 
ways against the road surface. 

Oversteer 

In an overateering situation, the near 
tires Lose adhesion to the road and the 
back Of the car swings around. This can 
happen for a number of reasons. Either 
the car is designed to overateer (highly 
unlikely) or speed and road conditions, 
like ice, causa the rear tires to break 
loose. Most of the time r oversteer will 
cause an inattentive or incompetent 
driver to spin out. 

When a car neither understeers nor 
over steers, it achieves the Ideal bal- 
ance— neutral steering. Neutral steer- 
ing occurs when all four liras are work- 

f Please turn to pnga ]$&} 




EYE POSmON 
DURING CORNERING 



B$ixil Boos shows propet eye technique 

during cornering. Come in wide, clip your 
ape x and slowly unwind for ihe exit. 
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Okf Guns Are New 



^■ood replica guns and modem muz- 
zEoloadors are not cheap. Out 
compared with collector originals, they 
are bargains indeed. What's more, rep- 
licas do a betier job of demonstrating 
how the originals handled, and for that 
matter, how they shot, than the classics 
could do themselves today. 

How can that be? Easy Most of the 
original Revolutionary arms am in mu- 
seums or private collections and are u>o 
valuable io risk firing. Those in good 
shape are too good to play with, and the 
bad ones are either nonworiting, un- 
safe, or both. A good modem replica, 
however, feels like an original, fires like 
an original and can give iho real sensa- 
tion of what old-time shooting was 
like. 

An original Whitworth military tar- 
get rifle, for example* of the type used 
by some Confederate snipers and En- 
glish target shooters, might cost £2*000 



Fully operational replicas 
of antique firearms have 
become elegant collectables, 

BY ANGUS LAIDLAW 

to $4,000 in good condiuon today. The 
Navy Arms replica of the Whitworth 
lists for $575 and is gauged by the 
same gauges that were used to inspect 
the originals in the l&BCte- The new 
barrels have the identical hexagonal 
rifling making one turn in 20 inches 
that enabled the original Whitworths to 
hit a 30-inch target at up to 1,000 
yards. The replicas not only look the 
same, they shoot as well or belter using 
modem cast lead bullets. Matches for 
these end other slug guns— so-called 
because they shoot a conical bullet or 
slug rather than than the round ball of 



many other musMoadfng rifles— are 
featured In numerous black powder 
matches- 

Since 1&54, when the first mass-pro- 
duced muzzLeloading rifle and pistol 
replicas were introduced, more copies 
of some models like the Walker Colts* 
have been made than were over turned 
out originally. Two developments dun 
ing the last 25 years have given the 
black powder sports a major push. Mil- 
itary and civilian organizations and 
dubs have boen formed to duplicate 
those of a century or so ago* right down 
to the same uniforms and equipments 
And then there have been new laws 
that make primitive muzzleloader hunt- 
ing seasons legal in most states- 

Militaiy units commemorating the 
Indian Wars, the Revolution and the 
Civil War have created a demand tor 
exact replicas of original uniforms* 
equipment, personal arms and even 
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Dixie Gun Works modem muzzloJaader (Soft) Is Tennessee flintlock squirrel rifle. 

Customized Kentucky flint Jong rifle f by George Heinemenn, replicates 1790 styiing- 
WhiUYoxth hexagonal-hare sniper riflu (comer), from Navy Arms r has 1, 000-yard range 
Percussion Hewken II r by Navy Arms , is surtobfe field rifle for deer bunting. 

Navy Magnum 13-gauge shotgun {right} is a black powder choke for clay pigeons and waterfowl. 
Flintlock pistol copies specifications from Williamsburg far British Army 1761 Dragoon. 



PM ptotM.. &aorrj*t Aratfmnn. 

a r , Muswujjm ViHagii. Mnnin*, IJ¥. 



90 



POPULAR MECHANICS - NOVEMBER 1 W 



fifa: 








Cased dueling 
pistols would cost 
thousands for the 1870 
originals. But Shooters con 
now get Navy Arms copy set for $ TOO, 



artillery. To most the requirements of 
the Brigade of the American Revolu- 
tion, for example, no nonperiod items 
are allowed. No digital watches, ciga- 
rette lighters, or zippers, and the barrel 
on your Brown Bess musket replica 
must be the correct 42 inches long, 
with all other features of the ami line- 
for-line correct when compared with an 
original- The result now is a quality 
assortment of authentic modem repro- 
ductions of historic muskets, rifles, 
fowling pieces and pistols. Inaccurate, 
poorly made copies have no market, 
Hunters have also done much to fos- 
ter the availability of good quality and 

A 1 750 rinderUghtar could strike light 
for attached can die. Navy Armsi $69, 95. 



reasonably priced replicas- Ten 
years ago, few stales had spe- 
cial seasons for muzdeloaders. 
Now, nearly all do. Many of the 
sportsmen attracted by those 
extra seasons were hunters first 
and black powder shooters a 
distant second. While they 
cared greatly about legal hunt- 
ing, they gave less than a hoot 
about historic accuracy. What 
they wanted was a dependable 
modem muzzleloader 
From this demand came the 
Thompson Center Renegade, based on 
their earlier and more historically cor- 
rect Hawk&n. The Renegade has a mod- 
em shotgun-style butt plate with no 
horns to poke you on recoil It has 
ac^ustable sights so that a hunter can 
develop a load and then zero 
in his sights without files 
and a hammer. Introduced t 





Favorite old hideaways for pistols were 
Imitation books. Navy Aims cases this 
1B&S New Police Colt with accessories. 

just this year, the Renegade Cougar has 
stainless fittings and lock parts to make 
it more durable and to look more like 
modem stainless models. The wood is 
quality American walnut, and the result 
is a handsome piece that the old-time 
mountain men would have found a bit 
strange, but very desirable. 

Besides being used for hunting and 
turn toj*gfl+ IjjJ 




Double harm! percussion Ethan Allen 
pocket pistol from Hoppe's comes as 
parts Jdr or finished far under SUM), 

Ethan Allan model (top left) Is pepperbox. 
Mountain Pistol is by Connecticut Valley 
Arms. Auger Old Army ivvuErarls avail 
able in stainless steal. Lincoln derringer 
{bottom} is by Navy Arms. Most come 
factory -finished or as kits * 







ft rakes guts, stamina and 
desirp to compete in a 24- 
hour race. The PM team had 
enough of all three to wint 

RY GARY WITZFNPURG 

fins'M -hjtoediw 



I t start* w> th f wq parade laps. 

Fort y cotorfu I cars gui ded by 40 
nervous drivers snake two byrwo 
around the t wtsry, two-mib? Nelson 
Ledges road coursv. The second 
time by. the tension thickens tike 
summer hem as The drivers narrow 
their collective i-onri’nrrnfic'R to 
ward il if* srenttr with his green Hag, 
The cam edge chser acid closer m 
i he starting line. 

The pole-siiuru; Chfiroiet C j- 
maro and 0 ur secoadq uah tying 
Porsche 94-1 purpOmty hold down 
their speed during the puce tap to 
keep iht 1 turfiacars behind iii off 
thy,T turbocharger boost . 1 hereby 
limiting then power But raters 
being racers, even in endurance 



contests, everybody wants To 
ho first into rlw first rnrn ant/ lead 
the first lap 

Forty thmulefees hit t/ip floor 
boards simuHonetHisly as the green 
fiag files. Forty engines moan as 
th ey ii uiict po iver Forty dri vers g rip 
the wheel tighter. 

As expected, the Gamete win* 
(he dmg n ice to the Test tom. Hut. 
ob is i)( Freddy in mir Porsche is try - 
ing to pass tum on the outside. Side 
by s ite down the short straight, 
toward the- first rum, end side by 
side into n Tivn ex fieri drivers it 1 
r 1 vo bright red cars, inches apart on 
a t rack suit wet from an early ram, 
taking the measure or each other 
And giving no quarter One red car 
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tfdjT7tf# our of the turn, acenteratmg 
toward r he next, The other arm es 
ciarisa<?lr»v<inf, r^roonma jcm*' the 
irackside grass. h is our Porsche. 

"Nitrs : soy to no one in pact ion ■ 
lor -'faddy's spqnr 

One tap (town, ;iu > * 24 hours to 
go, ’ prvchttn) nnQuharr 
cheerily as i he tadttn* pass the 
start finish line. I hi Jd tor the pus 

It Tikes Fred Raker Severn) nun 
mm ta muscfe through the traffic 
bock up to fourth and another hour 
and, t halt, thrashing the car is hard 
as if will go, fa take aver the lead. 
Then he has to pit tor fuel, h s my 
rum id drive. 

The crew dumps in 15 gallons of 
gas checks the oil. the tires and all 




na 24'Hotir in February. Longest Day 
was conc&ived three years ago by the 
people who run the Nelson lodges 
track naar Warren, Ohio, and by the 
Northeast Ohio Region of the Sports 
Car Club of America (SCCA) for SCCA 
Showroom Sfoc^class care. Let's make 

it fun, and inexpensive, they reasoned. 
50 almost anyone can come out and 
play. 

The first Longest Day took place iwo 
summers ago. I was on a dealer-spon- 
sored Porsche team co-driving a Show- 



room Rto^k A'dass 924. Wo qualified 
fastest and started from the pole, but 
failed to finish . A factory -backed, pro- 
fessionally run Saab Turbo won that 
event, and two of the ccnirivdrs in it 
were Eoad &- Track magazine editors. 
Second place went to a factory-assisted 
Mazda RX-7 that was prepared, en- 
tered and run by a team from Car and 
Driver. Thus began the factory vs. fac- 
tory and magazine vs- magazine tooth- 
and -nail competition that has fast 
become a Longest Day tradition. 



Outstanding pit work by me 
Porsche^ Audi crew kepi PM's freight 
train on trade and on schedule. The 
rearrangement of the bodywork was 
courtesy of an errant Pinto. Not e 
cleverly AppUod when! mark on the 
Aarecho's door The facEojy-jbacittd 
Chevy Camara (right) took pole, with 
Baker placing our Porsche in second. 



ihe usual stuff Freddy helps buckle mo 
in M and in a We over two minutes. I'm 
off 

Acce-Jara ring due of the pits, l know 
everyone expects me w drive as hard a s 
Baker Ed hold onto the lead. Damn, 1 
think, this is no way to run an endur- 
ance race. 

1 get up to speed and try fo relax 
behind the wheel. 1 push as hard as 1 
dam threading through the many 
slower cans as quickly and caraftiify as 
pmtsihla. With 40 cars on a iwo-miJe 
course, the traffic at times seems like 
rush hour. I keep reminding myself that 
there are 22 hours to pro in this mad- 

The Nelson Ledges/Quaker Slate 
Longest Day, as the madness is called 
{because it's run on the weekend clos 
est to the summer solstice, the day with 
the most daylight of the yeari. has 
become the country's second most 
important 24- hour auto race Actually, 
the only other one is the famous Dayto- 
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Last year, I codreve another Porsche 
924 entered by Porsche-Audi Motor 
Cars of Bedford, Ohio. A now wrinkle 
was provided with the creation of a Pro- 
totype class for cars not yet eligible 
under the stria Showroom Stock (un- 
modified except for safety equipment) 
rules Ford responded by entering an 
immaculately prepared Ford EXP for 
Car and Driver and a matching Mercu- 
ry LN-7 for Bead 6- Track- Also present 
were a pair of factory-assisted Datsim 
2B0ZX Turbos, with drivers from Au- 
zoweek, the weekly car magazine On 
Track magazine was also represented. 
Our Porsche 924 ended up the overall 
winner in 'SI. 

With the 1982 event looking bigger 
and better yet, the opportunity seemed 
ripe for Popular Mechanics to get 
involved. 

Fred Baker of Bedford Forsche-Audi 
and partner Bob Nikol were already 
planning to repeat their 1981 win this 
year with a brand-new Porsche 944. 
Several hundred phone calls between 
Baker and PM Executive Editor Joe 
Oldham and the deal was struck. It 
would be a team effort between Popu- 
lar Mechanics and Bedford Porsche- 
Audi. The drivers would be Baker, 
Nikel, myself and PM Auto Editor Tony 
Assenza Oldham would act as team 
manager. Additional support would 
come from CRC Chemical and Good- 
year. 

I glance up in my minor and one of 
the turbo Mustangs, the Car and Driver 
car. i$ coming up fast from behind. He 
has a hunch more horsepower and 
more acceleration out of the turns than 
l do* and it's obvious that I can't hold 
him off for long . A few laps later, he 
rockets past on the long back straight, i 
fry to stay with him and do for a while, 
bui before long, he disappears into the 



distance. Again , I remind myself t hat 
there are many hours fo go. 

Afore time and a lo r , more laps go by. 
Suddenly* l find myself catching that 
same Car and Driver Mustang again 
The driver is giving the oar a breather 
not going as quickly as before But as 
soon as he sees me in his mirrors, he 
picks up the pace. And the chase begins 
again. 

! attach the Porsche to his bumper 
like a trailer, drafting him as much as 
possible down the straights, crowding 
him info the corners, occasionally stick- 
ing a nose inside him looking for a 
chance w pass. But every rime f move 
up alongside, he rums in and chops me 
offset dose / have to rail the brakes end 
sometimes put a wheel off in rhe dirt to 
keep from T-boning his door. 

We're three hours into a ^4-hour 
enduioand this idiot's driving h like it r s 
a 30bmimte sprint. He flails ai the 
wheel reedy and willing to wreck us 
both rather than let me by. t normally 
would be content to follow at a prudent 
distance. But he is going a second or 
two a lap slower than L bolding me up. 
costing us valuable time that might 
make a difference later on 

Apparently, the Mustang's brakes 



are hoi now fwm his earlier, faster 
pace. He brakes a lot sooner than / went 
to for the fast, right-hand turns one and 
two. Ho fends me off through the third- 
gear, left-hand turn four and the tong, 
bumpy decreasing-radius Carousel 
right, then pulls aw ay on power down 
the back straight. / catch him again at 
the 1 10-mph, right-hand kink toward 
the end of the straight . As he brakes 
slightly for it, V sail through flat out at 
6*000 rpm In fourth without lifting off 
the gas. 

Then l try another pass, going Inld 
the next third-gear left turn a hit deeper 
under braking. The Porsche ' s plastic 
nose almost gets crunched for my t rou- 
ble, l follow him through the tight right 
hairpin final turn, tuck in under his 
bumper* end try w stay with him accel- 
erating down the from straight, past 
the startfflmsh end into turn one 
again. 

This goes on r lap after lap, turn after 
turn, f push him , maJonghim use up his 
brakes and tires and fuel But his tactics 
are getting on my nerves, If blocking 
was racing r / think r this guy would be 
national champion „ 1 keep hoping for a 
mistake on his part, a bobble, a miscue 
(Phase turn fpjH gE I3-J.J 




OOlJ^SS 



Car and Driver's 
SVO Mustang was 
dead and buried 
before nightfall, 
eventually winding 
up in a distant 
33rd-piace finish 
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BIG LIFT: Salvaging A 

437-Year-Old Shipwreck 

In one of the trickiest recovery jobs ever attempted, the British will 
try this fall to raise a 1 6 th -century wooden warship — very carefully. 

BY F. WILSON McCOMB 



A bout the time you read this — barring a last -minute 
technical glitch or maybe further trouble over the 
Falfcjands— the British wtU undertake one of the most 
ambitious marine salvage operations ever conceived. 
They will attempt to raise i he Mary Rose, a 16th-century 
Tudor worship sunk in battle in 1545 near Portsmouth 
Harbor on the southern coast of England. 

If the big lift succeeds, it will yield a spectacular 
archaeological treasure, for the Mary Rose, partially pro- 



served in a kind of suspended animation, represents a 
437-year-old lime capsule, wailing to reveal the secrets 
of a bygone age, 

But the job won't be easy. Though the wreck lies in 
less than 50 feet of water only a male off shore, it's so 
weakened by rot thai it will Take a prodigious engineer- 
ing feat to raise it in one piece. Bui ft in 1509, the 130- 
fooi-long, TOO -ton sailing ship was constructed almost 

fFfoasa fum le pagg 126) 
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V Smitward side of hull* almost complete- 
ly embedded in botwm sift, is all that 
remoins of the ili-fatod 1 6th -century wood- 
en i watwUp Mary Rose- to the first stop of 
the planned salvage operation (above), a 
X 1 BQ-foot lift frame., made o f 30- 
inch-dlameter hollow robes, is lowered 
over che svrwJt, estimated ro weigh as 
much as 350 tons. Adjus table jppj, fitted 
with removable stabilizing foot are ex- 
tended until they touch the bottom, then 
sre locked by cross pios 



2 Divers, working on trapeze-like scaf- 
folds slung from lift frame, install spider 
web of criss-crossed braces inside wtuck. to 
reinforce its fragile, rutted timbers (tight). 
At seme dine, wide nylon lifting slings an* 

snaked under the huh, anchored to tramp 

and pulled L9«t by winches overhead. 
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Cutaway drawing of Mary Hose fteftj hy 
fumed British na val architect Colin M udia 
shows the Tudor warship in her iBth- 
cenitiiy elegance befom iinJdng in 1545 . 
Closeness of gum ports to waterline, 
allowing Beading, proved her undoing. 

Eeriy artist's impression of Mary Rose 
(below) lying on her STArbOArd side after 
sinking more chan four cenfunes ago. 
Bow and forecastle a re at left, stemcastfe 
at right. Actually, hull is now considera- 
bly more rotted Away than shown. 





f LOA7ING 
DERRICK 

ton mu 






S1/PP0R T 
T«|flE 



EOCKi r 
FOR 

Llf T-f RAMt 







PIMS 
LOCK 
LI F T 
FRAME 

TO 

CftflDL? 



CHOCKS 



3 Lift frame and wreck now /ashed 
together, are hoisted up and onto the 
underwater cradl ? precisely formed to 
fit hull's cmtoursUeftl Wamt ballast is 
blown out to give buoyancy and aid lift. 
Frame’s feet a re jettisoned and legs /ode 
into similarly shaped sockets In the cra- 
dle, thereby fonrang a rigid unit. 

• In final step (apoveh cradle, hull and 
lift frame, now representing a combined 
weight of more than 500 few. are 
raised to surface? and placed on barge 



for transport fo museum affc on shore. 
If ell goes as planned , the fruit priceless 
treasure will be held so gently in its 
padded cocoon that no more than J 
pound per square inch of pressure will 
be exerted on it at any point- Same cra- 
dle used Id lift will also serve as ship's 
display stand in in usaum exhibit to save 
moving delicti t& hull. (Drawings ore 
based on slretdies made for FM by 
Cept. Jm Bmnxiam of the Royal Engi- 
neers Diving Establishment* who heads 
up the recovery project.) 
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The ff/nf ffinjve 

bp wjpetefi/efd glare?, if not 
for the? polarizing filter By 
rotating the til tor r glare can 
b& reduced or eliminated. The ? 
versatile fOtort also make 
colors deeper and add to sky 
effects Al right is another 
very colorful ti$* for Ehn.se 
filters They can be tiiisd r a 
show the arws of stress in 
a variety of plastic objects. 



PM photo*; Anfuiid E™zii*n 






How To Use 
A Polarizing Fitter 

A polarizing filter should be in every gadget bag. 

Here's how they work and how to use them. 

BY ARMAND ENSANCAN 



M any of us had our first experi- 
ence wiih polarized light back 
in the r 60s at the local drug store. 
Amazing new sunglasses with polar- 
izing lenses were taking Over the dis- 
play racks- Photographers, mean 
while, have had polarizing filters for 
years. Today, not only do they reduce 
unwanted reflections in photos taken 
through glass or water, but they also 
darken skies, reduce haze and arid 
punch to color pictures. 

Unlike some other fillers, a polariz- 
er may be used with black and white 
or color Aim- It is also different in 
that, once screwed onto the Lens, it 
may bo further rotated by turning the 
front half of the housing. It is advis- 
able, of course, to use a Ians hood 
when photographing with any filler. 

And these handy devices aren't ex- 
pensive. Depending upon the size of 
your camera lens, a totaling polariz- 
ing filter will cost about $h to Si h. 

Using a polarizing biter is quite 
simple, especially if mourned on a 
single Lens reflex {SLR) camera- Look 
at the scene through the viewfinder 
and rotate the filler slowly until you 
get the desired effect. On sunny days, 
this should cause the skies to turn a 
darker blue, bringing out any clouds, 
especially when the camera is at a 
right angle to the sun. When photo- 
graphing through a store window or 
picture frame, do the same until most 
reflections disappear. Try a different 
angle to the glass if not all of the 
glare is removed. 

A polarizer has two minor draw- 

{Hoasg E urn to p&gti 1 281 



Polarizer t breeds onto Irene of tans 
(photo 1). Lens shade should he attached 
next, Using polarizer on an SLR (photo 
2) is <ea$y. Look through the viewfinder 
and rotate Biter, A rangefinder camera 
(photo 3) calls for a bok through the 
filter first, wMta still separata fftsn 
camera- Then orient guide mark cm the 
filter to same position once it's 00 the 
tans- Photo 4 illustrates a good method 
for shooting stress-marked $rfa$tic$. 
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On 5BmS, gmvol, forest 
trail, snow , ice end 
wstBr, ATCs faSl^teirain 
cyciss) can boldly go 
where no ffluEonVed vehicle 
has gone before. 

From soft nu right: 

Ihe Honda ATC 200, 
Yamaha Jn-Moio 135, 
Kawasaki KIT 200, 

Honda 2QQE 
Kawasaki KLT 250 and 
Yamaha Tri-Moto I?$. 
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V ersatility? Is that what you want? How about 
a $l r 5QG, nearly unbreakable tricycle that 
can clamber anywhere a horse can go^ be 
lifted by one mam and outperform a snowmo- 
bile on snow and a dirt bike On sand? And it'll bring 
home a hunter, all his gear, plus an eight-point buck, run 
all day on a gallon of gas. replace a tractor for most farm 
work and top 50 mph if you da re to hang on? 

It not only floats, but can paddle wheel upriver like a 
stem- wheeler. And it's so simple, a 9-year-Dld can ride it 
and repair it. too When the work is done and it's time for 
Pun, it can be j Limped like a moCocrosser, wheelied like a 
bicycle, Hat 'tracked tike a go-kart and. outfitted with 
everything from a racing suspension to gun mounts. 

Sound goo rP Sound tike we're exaggerating? See 
those guys doing whcelsos in the picture? Not one of 
them will ever see the right side of 30 again. See them 
paddling across a river? As soon as the photographer's 
back was turned, they were T-bonlng their friends until 
one or another ended upside down, three wheels in the 
air. with the rider swimming away from the wreck and 
laughing hard enough to gel Stomach cramps. 

An unsophisticated start 11 years age 

We've got Honda to blame for all this marvelous silli- 
ness. Some 1 1 years ago, Honda took the single-cylinder 
engine from their little 90-cc dirt bike and stuck it in the 
most rudimentary tricycle frame around. There was no 
suspension, just the natural springiness of fat, high-flp- 
i at ion tires designed originally for all-terrain vehicles - 
The bodywork was just molded plastic fenders to keep 
some of the mud off the rider, and the technical sophis- 
tication was on a par with a good claw hammer. 

A decade later. Yamaha and Kawasaki have jumped 
into a blooming three wheeler market that nobody 
thought existed. And there are rumors of new machines 
from industry leaders like Suzuki and Husqvama. and 
off-brands like Italjel- There are now classes of compet- 
itive three-wheelers, ranging from 7G--cc miniversions 
aimed at prepubescent moto- kinder to 350-cc high -per- 
formance race models vicious as a rattlesnake. 






Super- promoter Mickey Thompson is staging thiw- 
wheeler races for cash prizes at the Los Angeles County 
Fairgrounds and Budwntser is sponsoring a series of 
Baja Cross events. But this sport is more than just fac- 
tory race teams with pro- 
fessional riders i Dozens of 
the after-market compa- 
nies are selling hop-up 
parts to thousands of week- 
end warriors hungry for 
the latest go-fast fad. 

If you read the ATV 
magazines — oh yes. they 
oven now have their own 
low-pressure press— you'd 
ihink that racing and high 
performance are the whole 
three-wheeler world. But 
according to the manufac- 
turers, fully SO percent of 
the 1 00,000 trikes they sell 
the Mid' 
farmers are 
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Instant 
Info From Your TV 




Hook your TV set or home computer to a huge database with a new 
videotex decoder and you'ff have access to everything 
from stock market quotes to travel arrangements. 

BY NEIL SHAPIRO aEOROMCi EDnoe 
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rVarpflk Mflrir IV keypad 
allow you to receive 
and manipulate screens of 
information. The semens am 
sem as encoded pulses over 
the telephone line, from huge 
computer databases. The keypad 
commands are then seal back 
on the seme Ones. The home 
color television set is used 
to display the screens of 
graphic and text information. 
Sample screen* of Panasonic's 
proposed videotex service 
ore shown above and at right. 
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MMVith the addition of a new type Of 
W decoder box, your home TV can 
soon be bringing a whole worid of 
knowledge, education and figures into 
your home. Videotex allows you to 
connect your TV, via the telephone 
Line, with gigantic computer data- 
bases— without having a computer of 
your own- 

While many U.S. experiments have 
been conducted, and Britain has used 
a service like this already, it is just 
now beginning to lake off here. At 
last, it appears that the industry has 
settled— more or Jess — on how to get 
its act together. 

Confusion resolved 

There are two ways of hooking a 
Tv to a computer database. One is 
called teletext, the other is videotex. 
Teletext is only one way: The infer' 
mation Is sent out tiding piggyback 
on a normal broadcast or cable TV 
signal- The teletext information is en- 
coded in the signal's 4 ‘vertical blank- 
ing/ 1 which is the black bar you see if 
you roll the picture down on your TV 
set. Videotex, on the other hand, is 
completely two way. It uses the tele* 
phone line to send digitally encoded 
information from the database to your 
home, and you can send commands 
bock U> the computer v>n o full key 

board or a small keypad. 

Picking a standard 

In England, the videotex system 
uses the Presto! standard- For a while 
It seamed chat the United States, too, 
would go this route. But few compa- 
nies wanted to gamble on one stan- 
dard or another. If your database is 
speaking one "language ' and the 
home TV another, the resulting 
scramble on the TV screen would 
make oven ths worst sitcom look visu- 
ally inviting. 

For years, corporate giant AT&T 
fMa Belli was not allowed legally to 
use she telephone tines to send data 
communications. In Order not to be 
cited for monopolistic practices, 

AT&T agreed to divest itself of local 
phone companies in exchange for the 
right to become a computer database 
service- 

Then. AT&T announced that it was 
going with videotex and using a stan- 
dard called FLF. based on a previous- 
ly existing Canadian standard, known 
as Telidon. 

Suddenly. Tehdon looks tike the 
way America's TVs will become at- 
home data terminals. Panasonic. Sony 
and others recently exhibited various 
Tohiton-standatdKed videotex docod- 
ers in New York at the Videotex '82 
convention. Also on hand were com- 
panies like Canada's Norpak. which 
already has Telidon hardware in pro- 



duction and is ready LO supply U.S. 
markets. 

What to expect 

The type of infonnation that these 
databases, both new ones and those 
new to the at-home user, will offer 
covers a broad, spectrum of needs and 
wants — veritable on-screen almanacs. 

You'll be able to read airline sched- 
ules or study the pflsl few years' per- 
formance of any number of securi- 
ties — right from your easy chair- Oth- 
er databases will include Such things 
as national newspapers, magazines, 
restaurant guides and all sorts Of "in- 
formation providers/' 

But because videotex lets you type 
in messages and commands, you can 
ftlM have "interactive ' services- 
where you and the database's com- 
puters work together. Such things as 



banking at home, shopping and spe- 
cial-interest clubs become possible 
In fact, all of the above is already 
being done in the home-computer 
area. (See And In The WQiid Of Com- 
puters below J Such services as 

CompuServe and The Source offer 
many databases to their subscribers. 
CompuServe, for example, recently 
signed on its 27.000th subscriber 
What distinguishes new videotex 
services from the existing non-Talidun 
offerings is grapliica— bright, colorful, 
eye-catching, even dazzling. 

Walking through the Videotex 32 
convention in New York was like be- 
ing set down in the middle of a rain- 
bow. Screen displays ranged from 
charts and bar graphs to multicolored, 
highly detailed pictures of everything 
from past presidents to cannons- The 

fFJftiSo Turn tvp&g# I&3) 



AND IN THE WORLD OF COMPUTERS. . 




IXO s handheld tvimitial 
has its own smgl^Uft^ 
display nr hfl honknd 
op to a rflJwston set 
It V5&> eataphun# fines 
tc cannier wrfh a .number 
of computer tfa?.a±wses. 



EMffcjle videotex is just now showing 
W up on your home TV screen, people 
with huiite computers and temunnls 
hove been fcqfoyfog such Lnformatkx] 
utilities as CompuServe and The Source 
for a ft?w years. Although they don't 
h dirt, many groptuC £ (tin:, r'miy change AS 
more Telidon equipment becomes avail 1 
able 03 ctmsunwrE}, shay do offer n mul- 
titude of informational databases 

A home computer hooks op io a (eto- 

ph ORB hiw LO cQfTiTTiunicjte with a data- 
base computer through a device called a 
modem. Just about every computer, 
Apple 1L ThS-SC. Atari, FHT anti IBM, 
cun Use a modem, iSfre Wow Ynur livmB 
Ccfiipmot Can Cull Other Computers On 
Tfco TdJoptaJtto, pj$u 130, Mar, 8U. 

There is new also A maiding of the Two 
equipment philosophies, TV videotex 
end cennput^r viiSeotex*. to the fenn of 
portable tenmmals. These portables uso 
■computerlike keyboards and modems , 
although they bavono computing power 
of their own And they use a TV for d i s- 
play, with perhaps a buiMn. one-ltoe 
display ef I heir for when ei4j TV Ls 

handy. 

The IXO terminal pictured above is 
hardly larger than a calculator. Yet it can 
access all of the teat-oriented, computer 
databases from any telephone? Thu col- 



ors of ths keys, the scrolling display end 
its small size make it a very handsome 
unit. Units such os the 1X0 are the began 
mug of a trend. 

And. with the advent of liie new Teli- 
don sta/idarda .old ihe bright Telidon 
gtaptecs, even some homo computers 
are beginning in Khow Tebdon capa&i li- 
ly Morpak, for Lmtanco. has designed a 
Tolldou plug-iti accessory card fw the 
Apple El computer The card adds 16- 
oplotF, high* resolution capability to i tie 
Apple, though the resolution is stdl 
below that of a Telsdoai-ogulpped TV. 

Computers and terminal, whJrrJn were 
ibo first io begin bIm? infermaiien revolu 
lion. Sre new bratfderunp hs bani&ns 
I for a Ilf Sl- person report on using both 
the 1X0 and she Norpak Appte II card, 
see thL5 month's J"'Af ElecirtmiCi Monitor, 
page 10.1— A fS- 




Tntld on Graphics Epstein 
plugs into tlw Appi& II SO 
ths: cotnptiU*i‘ eon us# Tolfdon. 
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Build Our Master 
Craftsman's 
Woodworking 
Center 

Two cabinets— a portable tool center i I 
and deluxe assembly bench — can turn ft 
your workshop into a dream shop. I 



BV \ i'ARRY WICKS 

ML"'MF WI'H H'rfiJTOfi 
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E arly m his wood working 
pursuits, every wood- 
worker realizes that tie needs 
an assembly bench. Many craftsmen, 
myself included, turn 10 a sheet of plywood across a 
pair of low sawhorses i a serve this function Bui now, 
PM readers can move up in class. Our version- — cre- 
ated by four experienced craftsmen— provides the 



ultimate in furniture assembly and in storing and roll 
mg portable power tools to I be task at hand This as- 
sembly bench is built lower to save your back when 
hefting projects about Its grid cop provides plenty 
of biting surface- for damps and, because it's on 
wheels, n can be rolled aside for storage The porta- 
ble tool center corrals many power tools and iheir ao 
cossories; like the assembly bench, it rolls on wheels. 







FM r s wfi/p 

on becomes re&Uty in 
yoiv tiwn shop. Com pi£l& 
pin m for the assembly 
Atvirfi and portAt>t& 
pawn! tool rtur^r Art oi* 
the following pages The 
assembly txtnch h&i a grid 
top F Q m^ke damping &tsi#r 
than over hod it- 

For ooncJamping tasks, the 
spec# £ covered with a 
shoot of plywood Qoft)- 








A Craftsman's 
Assembly Bench 



T he assembly bench shown here fea- 
tures a removable top Which ex- 
poses an open grid surface co permit, 
easy vertical placement of clamps. The 
shelf below the grid can be covered 
with newspapers to catch glua drip- 
pings. The long shelf compartments 
below are great for storing clamps dur- 
ing assembly and they permit access 
from bo Vb sides. 

The drawers are constructed so they 
can be opened from both sides, too. 
And the bench rides on rubber 
wheeled swivel plate casters. 

We used *A~ and 5 A-ln, white ash and 




rapo paired member together to «tu- 
rately mark and cut dudoas and rabbets. 



%-m. plywood to buicl this bench and 
its companion piece, the portablo tool 
center. Except for the drawers, al] 
exposed plywood edges are banded 
{edged} with ‘A-m. solid stock {see 
drawing). Notice Loat ihe drawings 
indicate the overall sizes of the plywood 
parts. When you lay out the cutting 
lines, make sure y wu compensate for 
the banding by reducing the dimem 
sinus by Vfe in. or l A In, where applica- 
ble. For strength, edge the removable 
top with H-in -thick stock. 

Begin with the bench top frame by 
cutting V*"in. stock to length and width- 




Cut a notch into a new fence to simplify 
till gnmmnt of cutting Uses to btede path. 




*j' **-< p 



Completed bench, top removed, reveals 
grid which i$ a g Teat aid fbr clamping. At 
near end are nuperhandy clamp racks. 




If work boards don't bo Hat, notches will 
be too deep. Avoid this by clamping. 




Mark the edge half-laps for grid with the 
parts id place This will prevent enrers. 




A short pencil stub Is the most accurate 
marking mol for reaching the undersides. 




Overlapping kerf cuts form the notches. 
Tape permits working two pieces at once. 




Use a sharp chisel to remove waste and Co 
square the comer of the stopped rabbet. 
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Clamp the assembled grid to bore the 

screw body holes into the cross members. 

For accuracy, you con use a square. 




Cut pour plugs at matching stock if you 

have e plug cutter, or uw dowel slices. 
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This Incudes the two sides and the four 
cross members. Tape paired members 
together so they can be marked and cut 
at the same time {see photographs) 
Use a dado head on either a table or 
radial-arm saw to make the cuts. If you 
own both, the radial-arm saw's better. 

Ash is a very hard wood, so set up 
the dado head at Less than full-width 
capacity (about H-in, maximum width] 
and make the cuts in several passes. If 
you move a clean section of fence into 
the cutting path on the rfldiabarm saw 
and make a cut Into it. visual alignment 
for the cuts in the work will be quick* 
easy and accurate. 

When the frame member? have been 
notched* assemble them to mark the 
edge holf-Lap joints for the grid mam- 
bas?. The grid is made of 4/4-in. stock. 
Lay the four short members into place 
and check for square with a framing 
square- Place the two long members on 
top and mark the top edges of the short 
cross member? for the notch cuts. 
Then, using a short pencil stub, trace 
fum to jMga I 64J 
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fjy tftL Sot and 
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% x z»h x piywcod fewoM- 

abbo M?p] 

H x H x 4 OH" »ttd stock CwJffingl 
*k x H x ifl'Af solid stock Cadging) 
Vi k 16 y z&“ plywood LStauuntiry 
LopJ 

H x Efl k MW plywxkP Cshaffl 
Vi x 27*4 x 2ST plywwd* (left 
■bdi — druwet e*M-) 
t4 >: 27 JA m 2 S' plywood* I right 
flkJs^-dnuwiiT wsfl) 

^4 X 14*A x ES plywood' ibomom — 

dravm cm ] 

V. X &H >: 29” p^y™d- fdmd*Fl 
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bind) 
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iVfc X 3^4 X 2S*u2i Cihcm rail— 
mwi) 
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betodJ 
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drawer end] 
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flush trimming cutter tr raufer trims the 
o verfMng flush with die plywood surface. 
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Jtauler wf£& simple guide mokes dado 
cuts in the large panels, Partial cuts m 
cross pieces make alignment easy. 



View shows how a drill equipped with a 
ricthi-atipie drive is used w bore the ieg- 
screw holes In this tight spot . 



Quicksetting epoxy fillets are used to 
lock {fee ends of the panels in position. 




Special nylon tape is need to make draw- 
ers slide with esse. Tape is self-adhesive. 



hibc. : 4 d and M finish Mill, duwral plugs, jandp^pnr, 
NykiaiX No JF 572 (svEf-Bdhormg iti.ljn.hj lupol. 
glujj, nOOd TiUv. 

‘Owmlt dimirnanni for pan Ana givnn Allow for '-V- 

UllCfc *dgo-&Mdirig OS napoied ndg<H wfwn I 3 l±trpg 

plywood io sue. Noe*. Whit* juh uj«d ituvughinn. 





Celtflj s Danish Oil finish is very easy to 
apply ; wood Is simply safti/atod with It 




Parallel cues halfway through panel form 
the deep edge half-lap notches. Use chisel 
or sabre saw to drop out waste. 






Ctoso-up shows construction details : 

edge hand arwncf immovable table tap; 
screw-hale plugs; bese^edge handing. 
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After facing has c fried, bos# T s*-in,-dia 
tola. Glue and pound in a ¥* x Yw-hi, do w- 
el Send dowel ends. stUes and rails. 



PM*s mobile tool corner is designed to 
corral portable toots and accessories, 
which are used on every shop project 
Craftsman David J, Warren i^uiir It. 



Mortise the facing stock, with a mortising 
chisel; use a damp as a stop to avoid mea- 
suring. Mortise /eft then right edges, and 
damn our canter portion. 



Glue and clamp facings s making sure 
they rw square. Make final check for 
squareness by verifying chat cnmer-to- 
comer diagonal distances are equal. 



Apply contact cement to rhe beck of the 
veneer and to tire? plywood s urface. Spac- 
er sticks prevent the veneer from adher- 
ing unttf It's aligned wftft plywood. 



To attach fading, bore pilot holes to pre- 
vent splitting and to keep nabs from 
bending due to the ash*$ hardness. 



Using m tenoning Jig <m a table saw, ten- 
ons are quickly mod safety cut square. 



PM's Mobile 
Center For Portable 
Power Tools 



I n most home workshops, portable 
power tools are stashed away wher- 
ever there’s reorn. This usually moans 
many trips hack and forth across the 
shop when building a project. 

But with PM's portable tool canter r 
you can store all youi portable tools and 
many of their accessories in a hand- 
some roll- about cabinet. The tools. 
Including extension cords, are all close 
at hand when you're working. 

Like its mate, thtr assembly bench, 
the tool center is built of iwc highly 
compatible types of ash: white ash, 



with a Little brown streaking, end 
northern brown ash, with some white 
streaking. If desired, you can hold the 
cost down somewhat by using less 
expensive fir and pine. 

The tool center has two parts, a base 
with roomy adjustable shelves and side 
storage panels, and a slightly smeller 
upper chest with six drawers. If you use 
ash, remember that it's a hard wood, 
requiring bored pilot holes for all nails 
used in conetruaion. 

Start construction by gluing and 
clamping boards to make the base dab* 
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inet doors, partition bottom and top. 
u&e Wm. stock for t ha front door?, the 
center pan j tion and the bottom, and 
l Va-in, stock for the top. You can glue 
up long lengths, then cut two or more 
parts from each, To save time, you can 
have a miliwork shop piano and sand 
your glued-up boards. 

While your boards are clamped and 
drying, make the facing framework for 
the from and sides of the base cabinet 
Cut the stock to Length [see drawing on 
the facing page). Then, cut mortises in 
the ends of the horizontal stiles. Cut 
tenons in the vertical rails. The front 
center rails get a mortise to match a 
tenon cut at the center of the from top 
and bottom stiles. Glue and damp the 
facing assemblies and place them on a 
flat surface overnight. Be sure that each 
unit is square. When dry. bone holes for 
V* x 7 /^in dowel pins, using a 
drill bit to assure a tight fit. 

We used Win, A/C plywood to fabri- 
cate the doors on each side of the ca bi ■ 
net, the side panels and the back. Cut 

MAT! RIALS LIST— TOOL CENTER 
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To creflfo lumbar for sides. a cither 

used a ploYier, Or rusew on a band saw. 




the plywood to size, as pot the drawing, 
then top it with ash veneer, applying 
contact cement to boh surfaces. Place 
sticks or dowels between the plywood 
and the veneer to holp position the 
veneer before the two cemented sur- 
faces come in contact. When the veneer 
is in place, apply pressure and roll it 
smooth with a roller, or use a wooden 
block and hammer. 

Next, cut J A X 1 Win, stock to lengths 
required for the side door frames and 
miter each end GJue. nail and clamp to 
surround ihe side door panels, Ruing 
the door flush with the exterior edge of 
the frame. 

Your giued-up boards for front doors, 
bottom and the center partition, as well 
as the board for the top, should now be 
surfaced and ready for use. Cut out the 

components as shown an the drawing 
and start assembly, using 6d finishing 
nails and glue. .Remember to bore pilot 
hole s for the nails to avoid splitting 
your ash stock 

Nail the partition and the sides to the 
bottom . than attach the back panel to 
square the entire assembly. Finally, 
Install the from facing frame, which 
you have previously glued and clamped 
square. For now, don't install the top — 
finishing will be easier with it off. 




CUt sliding dovetails on drawer sides, 
using a tenoning jig r saw blade at 22*. 
Thicker stock is used as a spacer 




A practice dovetail joint was mode as an 
exercise, The dovetails are cut first and 
usod as a pattern for pins Dots indicate 
the wood Co be removed. 

Clear out the dovetail socket in the draw- 
er front with a Y* -in, chisel. The groove 
located ac the bottom of the drawer front 
accepts the drawer bottom, 

Like the assembly bench, the tool 
center was finished with Deftco Danish 
Q[] Hie lone on both was obtained by 
muting 25 parts natural to one part 
medium walnut, To this you can add a 
few drops of McCloskey Mahogany 
Tung Oil stain for warmth. 

To complete the cabinet, install metal 
shelf support strips on the center parti- 
tion and sides. Use a 4-in. block to posi- 
tion each strip. You might want to bore 
a series of holes for shelf clips instead 
□fusing metal strips If so, make a tem- 
plate of your hole partem and use it to 
mark the holes for boring. 

Next, turn the cabinet upside down 
and apply heavy-duty Industrial cast- 
ers. preferably with wheel locks, to 
each comer. Use two fixed wheels at 
one end and two swivel casters at the 
other end. Then, place the cabinet 
upright, attach the doors with piano 
hinges and affix the door catches. 
Attach the top and use wax stick ft 11 or 
to fill all lOd nail holes. 

As a final touch, you can add a fused 
electrical outlet strip to the face of the 
cabinet. Tf you do, keep the cord short, 
so it doesn't drag on the floor and catch 
under the wheels. 

Your base cabinet is complete and 

mb tewat.W 
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This handsome dining table seats four. 
Lower the drop feaf and you have a desk. 



T his elegant contemporary table 
does triple duty. Besides serving as 
a dining ladle, it Converts for use as □ 
desk or sideboard when the leaf is 
down. If you're diligent, you can proba- 
bly build this project Ln a weekend. 

The table is made of Vi - m. ■ thick sug- 
ar pine. Wo used IS -in. -wide boards 
and added 3-in. strips, dowel rein- 
forced, to make up tile 13-in. slabs 
The legs are assembled with end 
half- lap joints. Arrange the leg mem- 
bers in proper order on a flat work sur- 
face and key all mating pieces. After 
the edges have been smoothed by joint- 
ing, trace against each butted piece 
directly to obtain the cutting lines. 

Use a dado head to reduce the lap- 
joint areas to half thickness. When 
using a radial -arm saw r make a pass in 
a new section of the backup fence. Then 
align the jotni lino visually ton the 



workpiece] with ihe notch cut In the 
fence- Make one cut to establish the 
inside shoulder. Then make repeated 
cuts to remove the waste. If you use a 
table saw, cut a piece of scrap wood, 
then mark the cutting path on the table 
insert plate. 

Wore: Do not use a clamped limiting 
Stop far making the cuts, A lixed stop 
won't compensate fct variations in indi- 
vidual widths resulting from the saw- 
ing end jointing processes. 



Partially drive a few Thin, nails when 
gluing the leg half Japs to keep the 
parts from sliding during damping. 
Allow room For clamp cushions. You 



OmmstrurtMji. mvi wimp Rwansi Opo- 

ioho PM rutor Fhoro Haiiy HanfMEi 
SiVlrar Gab* Htfrta. r.W i«rniK4l lit Eugene 
Thartiswufi 

WpiH iaiH, ttvilrs Uimfe** rvg At\d u s Bwaiwa. C^-ti- 
tAn't. 145 Hugutnol S* Ptew Al-h: [write. NY 
IOSCI Wifirt^i hUn£bi Klrttfi Mnu blind* kirech 
CO j c .urOi-i. Mhh -VttBI 



PM's adaptable dining 
table desk is built of 
I ¥s-ln- sugar 
maple. Because this 
wood is so attractive, 
the t&bi& was com- 
pleted using a clear 
finish to show ft off. 
Plans for making ir sra 
on facing page. 
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can re move the nails and fill the holes 
afterward. 

Now, adjust the jointer for a shallow 
out and make a pass or two to trim the 
hinge edges of the leg stiles fCK Cut a 
small chamfer on each hack comer 
before jointing to prevent end grain 
splintering. Use a belt sender 10 smooth 
the faces of the legs. Sand with the 
grain only. To smooth any cross-grain 
scratches, use a finishing sadder. 

If yen must edge-join beards to make 
the top and leaf, use dowel centers to 
mark the hole centers before using a 
ftPfsa.se rum tv page TZ9J 



MATERIALS LIST — TAHLE 

K Eh) Site and detaipCH ti (iM-l 

A 2 1 k 18 x SfT iup pii» Iwbl^ 

lop JlPd Iwin fcF friim 3 

pram, l'*K 35 h SC' ^Atk & 
flhM, I Vi K 3 X 56' la*!. 10. 
V‘dli m r dewed* 

B A 1^x5* 17W sugar psrw f]&g fotfl 
C 4 3 *4 h 4 » 2T mtgir [un* flag WM 

P 4 I'A K 4 * 17Vr vugar pin* (lag noil 

E 3 3 L V fop«:i? j- SS'A" hij-jgw 

P ? 3 'V fopetL? x 27 3 A" lunge 

G 4 3" No 12 fls wood screw 

H Vi"-flk. dowel pLuq 

E 6 Nvfcwi tack guide 

Iftiac: whiltJ glwn; lifh jm 9 1 Sl> {|.r;L e«i J^rtpar. firuith 
{wat liftl. 




Apply ghe to macing leg ■sLtrfac&f, t/se 
second coat on and grain (shoulders). 
TsmpoiBnlY rack parts for clamping. 




To edge, rabbet with the ratbei^arm saw. 
Use a spacing strip to position the work 
so that It's clear of the fence board, 




Clamping setup assures a true piano of 
boards when making dowel-hole center 
marks, Use a dowel center in each hole. 




After boring screw holes in tabletop , 
clamp legs to it. Continue boring from 
hehw into legs. Trim the leg later, 
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Shaker Rocking Chair Kit 



B eing a person who builds between 
20 and 25 large projects a year 
it's a treat when ] can simply pul to- 
gether a furniture kit. The rockers 
shown, which are sized for young- 
sters. seEJ for Si 15 50, plus $6 25 
shipping from Garrett Wade. 1 6 1 
Aw. of the Americas. New York N Y. 
10013. (An adult-sized chair Is avail- 
able for SI 39.00 plus £6.25.) The kit 
chairs are precisely machined of 
solid Rock Maple and the back slats 
and legs are precurved. 

Because of thq precurving it's nec- 
essary to shape the last ^ in. of each 
slat so it will enter Its mortise fully 
After assembling the front and back 
leg sections, bore through several of 
the holes to clear the dowel ends at 
9Q D (photo, bottom left). The two kits 
I assembled went together without a 
hitch. 

1 finished one with a stain, then 
used the penetrating oil in the kit. 

The other one was painted and com- 




pleted with a coat of semigtoss var- Pair of slogan , r Si taker rockers wore assemble d in two evenings, Weaving the seats 



nish — Harry Wicks, Home and Shop took another hour or so. Chair ac right a stained and varnished; the other has an 
Editor antiqued. painted finish to simulate age. Paint, in turn, is protected with varnish. 




Bath star ends required a Ifetie reshaping >1/^ B dry ws? fit m apIndl&S and dowels 

(due to steam beading process). Surfonn Last tew, or so at both ends of b&tk slats are giue-jomed, Clamps are used to pull 

Shaver does Job quickly and accurately, war? then sanded slightly before Joining. the Joints as tightly closed as possible. 




In some locations dowels will Interfere dockers are installed using (provided) 

with socket on face, as tore. Clear holes to bottom using a ^-in. bit* screws only, no glue, just as Shakers did 
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Now you can shrink a $600 car repair down to $25. 



Everywhere you look these days, it's 
3600 for o transmission job here, 3*1 (XJ 
for engine repairs there. 

It's gotten to tile [ximt where even 
the remote possibility of major repairs 
is enough to worry aryone. 

Unlil now. 

Because now you can nit those 
worries down to a more manageable 
S2o. And keep them lhat way for up to 
five full years. 

Introducing the Ford Ex tended 
Sendee Plan “for purchasers of Ford 
or Uncota-iVlercury tars or light trucks. 

Here's how it protects you, 

The Extended Service Plan covers 
thousands of parts, including major 
repairs. And promises no parts or labor 



charges, except a small S2n deductible 
each time you bring your car in. No 
matter how many different covered 
parts need to lx- fixed* 

Which means you can go to any one 
of ti,3f.K> Ford or Lincoln- Mercury 
Dealers across the US, and Canada, 
and the most you'll pay is $25 for any 
covered repairs. 

Plus there's much more. With plans 
ranging up to 5 years- -ivt M KM t miles of 
maximum protection. See your Dealer 
for all the details on how to shrink car 
repair worries down to size. 

Ash tar the Extruded Sfrvitr Plan by 
name. It's the only am hacked by the 
Ford Motor Company. 

Get it together — buckle up. 



Ford Extended Service Plan 





Tlie Right Way lb Choose 
And Use Solvents 




Jtaodam sampling of Available solvent^ illustrates ivftyr picking one iSn t always easy. 



The correct so/vent 
simplifies a job; the 
wrong one can ruin it 
or even lead to injury, 
Here's how to select 

BY BERNARD GLADSTONE 

C hances are that hardly a day goes 
by at ho me or in you r shop that 
you don't use e solvent of some kind r 
even if it h s water — one of the oldest 
and most widely used solvents. 

By definition, a solvent is a liquid that 
d is solves things to create a solution. For 
mast at us, it's also a thinner (although 
thore are technical differences! 

The solvents that are sold in your 
local paint, hardware, auto accessory 
and marine supply stores are almost 
always organic compounds derived 
from petroleum or by-products of petro- 
leum-based compounds. Many have 
long and strange-sounding names that 
would probably moan nothing to a store 
clerk if you asked for them by chemical 

name. 

However, the most widely available 
and most useful of these solvents have 



generic or "common 1- names that ere 
familiar to most of us. The so-called 
common names are not always accu- 
rate. and don't always mean the same 
thing to everyone who buys, sells, and 
uses solvents. To avad misunderstand' 
ing, it pays to be famJiar with the most 
widely available and most useful sol' 
vents, and to know something about 
when, where and how to use each. 

Most solvents can be used for more 
than one purpose. However, some are 
more useful for thinning paints, while 
others are more usefiil for either clean- 
ing or removing finishes. 

There are about e dozen generally 
available solvents that you will find 
useful. These are lalraled with generic 
names that you can recognize for that 
you can identify easily by reading the 
contents listed on the label). 

Safety first 

Since many of these substances are 
highly flammable anti emit toxic fumes, 
observe strict safety habits when work- 
mg with any solvents. 

■ Work in a well- ventilated room. 



Itam&h] Citato on# ii Home Jmpjrwmw™ 

EUaLur for J7w AW YafW Times 



■ Wear gloves and/or respiratory pro- 
tection if required, 

■ Always read the manufacturer's in- 
structions before you open the tall. 

Turpentine 

One of the few common solvents not 
derived from petroleum (it's distilled 
from the sap of certain coniferous 
trees), turpentine is used principally for 
thinning oil- or alkyd-base paints. Con- 
trary to popular opinion, turpentine 
(turps) is never actually used by manu- 
facturers in formulating paint. One res* 
son is that turpentine is more expensive 
than the other available solvents. How- 
ever, there are also other technical rea- 
sons why manufacturers prefer one of 
the petroleum- based thinners. such as 
mineral spirits or VMP naphtha. 

Another popular misconception is 
that turpentine is better than the less 
expensive, petroleum-based thinners 
for thinning paint. Ills true that lurpen- 
tine is a more powerful solvent: ihai is, 
it has more solvency than other prim 
ihJnners. But this can be a drawback. 
You have to be much more carefu] 
about the amount you use. If you add a 

little loo much turpentine, paint can be 

oveithinned, causing it lo run and/Or 
drip when it is applied 
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A samipasm paint and vamfch remover 
party riissoivQs stain and varnish on this 
dost drawer for removal by scraping. 
Than surface is neutralized with water. 



You can use Ms odtr-ffee. commercial 
paint thinner to thin ail at alkyd-basa 
paints. Mineral spirits is the sol von f in 
this product that thins the peint- 

spread on the paint or varnish without 
leaving lap marks. 

Like turpentine, mineral spirits can 
be used for cleaning brushes and 
rollers, but only if used immediately 
after you stop painting. Turpentine will 
soften a brush that is partially hard- 
ened if you soak it first, but mineral 
spirits generally wont; it only dissolves 
paint that Ls still liquid. 

These petroleum distillate solvents 
can also bo used a& a cleaning and 
degreasing solvent to remove or dis- 
solve grease and oil when cleaning 
metal, masonry and similar surfaces. 

Naphtha 

Very often, this is sold under the 
name of VMT naphtha (stands for "Var- 
nish Makers' and Painters' ir naphtha) 
or benzine Naphtha can bo used for 
thinning many oil-base paints, but its 
most popular use is to clean and 
degrease. As a general rule, it is better 
to use mineral spirits for thinning paint 
unless the label on the paint can specif- 
ically says that naphtha or VMF naph- 
tha can be used- 

Naphtha Is more volatile than miner- 
al spirits and turpentine, so it tends to 



When you cen'i scrape paint off with a 
razor, it con he removed from glass and 
metal with acetone, it evaporates fast 
and is best for removing spatters. 



Use UJ-tHMotoothme to dean and 
degrease metal. Far example, use it to 
clean typewriter type and machine parts. 
It also dissolves tar f oil and adhesive. 

make paint dry faster. It also has & 
higher solvency rating, so it wiU thin 
paint more than the same amount of 
other thirmera, though it r s more flam- 
mable. Wear gloves and a respiratory 
mask when you work with naphtha. 

Lacquer thinner 

This substance is actually a blend of 
various solvents, such as acetone, tolu- 
ene. ketone and others. There is no 
standardization of formulas, so not all 
brands are the same. However, as the 
name implies, the main use for lacquer 
thinner is to thin lacquer and lacquer- 
based synthetic finishes, as well as to 
clean brushes used in lacquer. It is also 
useful for thinning fast-drying wood 
plastic patching compounds - 

Lacquer thinner is also a pretty good 
all ^around brush cleaner. It will soften 
or break up most paints, as welt as lac- 
quer, even after they have hardened. In 
fact, if you spill or drop some lacquer 
thinner on a painted or varnished sur- 
face, k will blister and raise the finish 
almost immediately. 

You can also use lacquer thinner to 
clean off excess adhesive when work- 
ing with cements and adhesives that 



This spot remover Sprays on clear, than 
dries to a white pew dor to lift spots in 
clothing end upholstery. The cap is d 
brush used to remove the powder. 



Although many makers of wood fillers 
recommend thinning the compauarf with 
their own brand of solvent, lacquer thin- 
ner can sometimes be used for this job. 

This ability to thin or dissolve point 
more effectively does have one advan- 
tage; Turpentine Ls mare effective at 
cleaning brushes and rollers than most 
other types of paint thinner (although It 
is still not as good as a solvent that is 
made specifically for cleaning brushes). 
However, turpentine won't soften hard- 
ened paint; it only dissolves paint that 
is sldl soft and not fully cured. 

Mineral spirits and vamotene 

Also called "white spirits' 1 or "sub- 
turps" In some areas, mineral spirits is 
the solvent used in most brands of paint 
thinner sold over the counter in local 
paint and hardware stores. Odorless 
paint thinner Ls much the same, except 
that it is treated to remove or mask the 
odor. These solvents have less of an 
odar than turpentine. 

Mineral spirits and vamolene are 
refined petroleum distillates with a low 
aromatic hydrocarbon content and a 
higher hash point (less flammable) 
than naphtha and similar solvents that 
are sometimes used for thinning paint, 
ft also is less volatile, so ft doesn't evap- 
orate as fa sc. This helps improve work- 
ing qualities by making it easier to 
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have a solvent base. As it will attack 
many plastics,, bo careful where and 
how you use it. It is much more flam- 
mable than regular paint ihirmers or 
turpentine, and evaporates much faster 
when left in an open container. 

Alcohol 

The type of alcohol we are talking 
about here is denatured alcohol (not 
medicinal or rubbing alcohol K It is used 
for thinning shellac and shellac-bass 
sealers, and for cleaning brushes and 
toots that have been used in shellac. 

Unlike some types of thinners, alco- 
hol will soften dried shellac, no matter 
how old it is. Ii will soften e brush that 
has been used in shellac- It is also use- 
ful for removing light pencil marks 
from raw wood- 

Other useful solvents 

Acetone. One of t he main ingredi- 
ents in most lacquer thinners, and in 
many paintbrush cleaners, acetone is a 
very strong solvent and one of the most 
volatile. Although it can be used to thin 
lacquer and some synthetic finishes, rt 
generally does not make a good thinner 
because it evaporates loo fast. It is a 
major ingredient in many paint and var- 
nish removers (and the principal ingre- 
dient in nail polish remover) 



SOLVENTS — ‘USES AND LIMITATIONS 


Solvent 


Flammable 
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Drawbacks 


Turpentine 


Yjrf 


ThififkiJ^g 'ill. tkLLy>f paioi 
and varnish. CliSmog 
hruihiBi and raltor* 


StHHVg urtrir : a±p*ft£ivtt 


Mum/ Spirit* 
w Hcmo tine 


Yfei 
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Wrn!'l KjftiMn brushoi LhaE ' 
bmvw slirt*J ?p hir^m 


NopMha 

(BmuiM} 


V»ry 


Spci ™qipm 1; dingraiMLng, 
tkpimkng pppal 


Higilr mJrtik; vw^ 
nHjrg odw; wwr gUnrai 
*n%3 fjiL* rr.ft^k 


Lacquer 

fTiirtnvr 


Verr 


Thinning Licqyw and ®n™i 
p*wlHfi.g cppipoUPvdsj hnnh 
clwiinj. fira#s« removal 


IvapoTT|E»s vprf r? pq0Ly; 
UMflu 5**PW pS»ith^ 
and mjrny flraLi.h*i 


£tav*ninxl 


V«t 


Thinning &fta|]Ac, dining 
stoLlac brushes 


Softflo* 
son* finishes 


J^cetooe 


VW|- 


Trunninq. mins ui«3 mth 
nbetnlB3s. e Leaning u»U 
uibd WVUt E^Stna ifid SJSffl* 
WIFWIIES 


Varv woLuJIa, (wra cSu 
oil tjnLahfri anti mou 
ptaatca. £clacMj nyl^i 
hnj?hesj si nwirg «fcr 


Methylene 

Chkxide 


Uq 


BrtMufriny piiRI and i-amfcsh 


TnijJih nn IkLp; bIEjcJlx 
& LI FjiLiFwtn uid pludM 


Pmchloru- 

ethylene 


Ha 


CLeaiung, degraaiiny, 

tpa f*iB£PrtI 


t\i.jS:ai tan 1m mildly ionic 
Lfi ifoiLfinAd cpifcrttpn 


UJ'Ttkbtonr 
«chi m 


Uo 


CL^apjUiq, degreasing spct 
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You can use acetone as a remover on 
small jobs. But it evaporates so fast that 
It is not effective except for removing 
spots. 

Acetone, similar to lacquer thinner, 
is highly flammable. Its main use 
around the shop is when working with 
polyester resins and fiberglass. Tt is 
often recommended as a thinner for 
these products, and it is normally the 
best solvent for cleaning off tools and 
equipment when working with these 




made for cleaning? hands won ' i 
remove needed body nils, ax they diwi. 
This w a&riess om tarns on and wipes 
off to remove grime, grease and i tains. 



materials. It is also an effective solvent 
for removing excess plastic cement. Ei 
is almost thd only solvent you can use to 
softan and remove one-drop or insiant- 
type glues (the cyanoacrylates). 

Acetone will dissolve many plastics 
and synthetic fabrics, so you have to 
use it carefully. It will soften and some- 
times attack nylon. Therefore, you 
shouldn't use a nylon brush 10 apply 
any material that has acetone in it. or 
that uses acetone as a thinner. You can 




Stare solvents in a lockable metal cabinet 
out of a child's reach. Fkmunablv sol- 
vonis, especially, should bo koptin a met- 
al cabinet preferably eat of the house. 

use It on natural bristle brushes, or 
those made of polyester filaments. 

Methylene chloride. If you go into 
your local paint or hardware store and 
ask for this by name, you'll almost cer- 
tainly get a blank stare. However, this 
is the principal ingredient in most mod- 
em paint and varnish removers, 

It Is a very powerful solvent that will 
soften most old paints and finishes. But 
it is almost always combined with other 
ingredients such as acetone, isopropyl 
alcohol, ethyl alcohol and one or two 
other solvents in order to improve 
working qualities, or to make \% more 
affective on some hard-to-remove fin- 
ishes such as epoxy. 

Perchloroethylene. Here's another 
useful solvent that you really can't ask 
for hy chemical name. However, you 
will find it listed as the principal ingre- 
dient on the label of many cleaning and 
degreasing solvents. Often labeled as a 
cleaning fluid for general use on fabrics 
and other materials around the home, it 
is the product that has taken over as a 
replacement for carbon leirachlonde 
since that dangerous solvent was 
removed from the market. 

While still marginally toxic, the 
fumes given off by perchloroethylene 
are not nearly as dangerous or as toxic 
as carbon let. It isn't flammable. It is an 
ffVwff turn to pegv tm 
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DO^T STAND OlRfCTLr IP: ;.i.\£ WifH 
THE 8LADE; WORK FROM 1HL FRONT 
JAGAFHST TNF-.LADn ROTaUGNJ 

USE PLFSHEft STICK ■AMEN RJRPJN& 
WIDTHS LESS f HAN S', COT NOTCH 
IN LN&OF RUSH E IT STICK TO 
MOLD WORK ClOWN 
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KEEP Ti*E PLOGFT CLEAN 



KEEP -FINGERS AWAY 
f'SOWt A wovmo BLADE 
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OF WORK SPACE 
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DON'T OVERREACH 
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PM /ooks at tool-related 
accident statistics and 



stationary shop tools 



stock through when making straight 
cuts, Mover push stock with fingers in 
line with the blade. 

■ Wear safety glasses. 



tells you how to avoid 
becoming one of them. 



T he old adage that a too] is only as 
good as the person using it has a 
coronary that applies to workshop safe- 
ty. A too! is only as safe as the person 
using it 

According 10 the National Injury 
Information Clearing House jinforma’ 
tsgn service of Consumer Products 
Safety Commission), there were over 
250.000 tool-related injuries in home 
shops in 1991 Based on this informa- 
tion. we have divided the most com- 
mon shop tools into three categories 
and listed the tools in order of accident 
frequency— from the greatest to the 
lea&L For each tool, we detail safe 



Follow the rules in ihe drawing above, 
and observe these, ,oo: 

■ Hold the workpiece down as you 
push. When a push stick isn't needed, 
lock the last two lingers of the hand 
doing the pushing over fencer hold 
work down with other fingers, push 
with thumb against trailing edge. 

■ Never start the saw with its blade 
touching material. 

M Be sure the edge riding against the 
rip fence is straight and smooth, 

■ Never hold the cut-off piece when 
crosscutting or ripping 

■ Use only sharp blades. 

M Disconnect cord to change blade 



Band Saw 



methods and warn against unsafe prac- 
tices that lead Ed accidents. 

injury statistics are a sobering con- 
sideration for everyone? who enjoys 
shop work Probably the two greatest 
causes of shop accidents are lack of 
concentration and lack of cool knowl- 
edge. You should become completely 
familiar with overy Cool that you own. 



■ Use sharp blades only. 

■ Maintain correct blade tension. 

■ Use proper blade for material. 

■ Do not force work when cutting. 

M Do not l wist blades to cut curves- 

■ Adjust blade guide within V* in. of 
top of stock to minimize blade expu j 
sure. 

■ Uso miter gauge or fence to push 



Lath* 

■ Keep chisels sharp. 

■ Position the cool rest properly for 
each tool. Use turning roots at correct 
angles, and don't take oversized bites- 

■ Check for clearance by turning the 
workpiece by hand before turning on 

lathe. jjlBM# Turn Co page rz-ij 
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Warning: The Surgeon General Has Determined 
ITiat Cigarette Smoking Is Dangerous to Tour Health. 



LIGHTS: 3 mg. "(if , 07 mg. iticoune a v, per CigareatFTC Hepaii DEC. '31. 
ALTERS: 15 tng.‘i«r, 1 1 to,], m-cotme air, pa cbgareite by FTC mnnod. 



Experience ihe 

Camel taste in Lights and Filter* 






Start fresh andpick up 
















A lifetime supply of electrolyte. You never 
add water. Not “low-majateiwice" 
bm NQ-mainwnanee. 



Special lirpj ;dgas separator. 
Returns any liquid to reservoir 

BuiiHn name arrestors, 



Built-in tyarometer. Shows 
swte^f-charje at a glance. 



Wrought lead calcium grids. 
Fine-grain, strong and WgWy 
corrosion-resistant. 





the tricks of the trade. 



Don't put off buying a Detec freedom D 
Battery op you’ll miss out on our great 
offer 

Buy right now and wb'U give you a 
special diseouQt on Petersen's “Bow to 
Tune Your Car" manual. And a bare- 
faonsa price on an AC-Dalco- lender 
protestor 

With Deice Freedom n. you'll never 
have to think: about whether you made 
the right choice. Because Freedom n la 
designed to be a worry-free, 
maintenance-free battery. 

You never add water. 

Freedom 11 Is power-packed with a 
lifetime supply of electrolyte. To help 
you start with confidence in any 
weather. 





coupon 
below and 
ACDelco 
proof of 
^ purchase 



will get you a great buy on Paterson's 
"Row lo Tune Your Car" manual. 

IL has over 260 pages Oiled with 
what you need to know to ksep your 
oar running strong — and how to do it 
like the pros. Step-by-step Instructions 
and bun dredB of photos help make the 
job easy. And tt covers just about any 
domestic car. 

Suggested newsstand price lb 15.95. 
With coupon and proof of purchase. It's 
yours for only 13.50. 

And ft great cov6r<up. 

Help 

keep from 
marring 
your car's 
finish 
with an 
AC- Deice 
fender 

cover It's designed to- professional 
specifications. So ft won't come up 
short if you drop a tool or spin a little 
ell It’s nonsfcid. And It's made of loam 
vinyl, so it will oo mo oloan after using. 




With proof of purchase and the 
coupon below, it's only 14 95. 

Hus t free fast kit. 

Order the tune-up manual and/or 
the fender protector and well sweeten 
the pot with a free fuse kit. A 13.61 
value. All you have to do is specify your 
type of car. 

So get your fresh start with a Dsteo 
Freedom Q flattery today. And re 
m ember, to keep you running right, all 
you need to know la AC Deloo. 

Becauee for almost 
any part, for 

almost any jv 

carer truck. ■ 

ACDelco 
la the way 
to go. 







r 




Proof of purchase of any AG-Deioo product qualifies you for this offer. 



Order today for fast service. 

Include proof of purchase of any AC-Delco item. 

Name - 

Address 

City State Zip 

C ) Fuse kit — yours at no charge when you 
order any item at right, 

Indicate type: ( ) American-built, 1976 and before 

( ) Amen can -built, 1977 and after 

( ) European 

C > Japanese PM 11 





Quantity 


Total 


Petersen Tune-up Book *3,50 each 






Fender Cover *4.95 each 


' 


- 



Subtotal 

4% Michigan Sales Tan ( Michigan Residents Only) 
(Price Includes shipping charges) Grand Total 
( ) Charge it. Please charge to my credit card. 



account !».:□□□ □□□□□ □□ □□□□□ 
{ ) BankAmericard/VlSA" ) MasterCard™ ■ — 

Signature _ Exp Date 



Offer good through 3-31-83 or while supplies last Void where prohibited by law Offer valid in U.S.A. only. Allow 
4 to 8 weeks for delivery. Send check or money order to: MICHIGAN MAILERS, 222 South Elm. Owes so, MI 48367. 
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AC-Delco is the 

way toga 
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■ Use correct turning speed for 
work — refer to owner's manual 

■ Remove the tool rest for sanding, 
staining and finishing. 



UmMmhAim Siw 

■ Use sharp blades. Keep the saw 
table levaL Disconnect from power 
before changing blade. 

■ Allow the blade to reach full speed 
before pulling it into the stock, 

■ Hold work firmly when crosscutting. 
Push saw to back of table whan cut is 
complete. 




■ Keep the saw table dear of tools and 
scrape. Always use the blade guard, 
except when routing. Clean it often. 

■ Do not stand directly behind a board 
when ripping. Adjust the back at the 
blade guard to suit stock ihickness. 

■ Allow v + -tn clearance. Use antikick- 
back fingers- 

■ Use a pusher stick when you're rip- 
ping widths less than 3 in 

■ Keep the saw adjusted. 

■ Wear safety glasses. 



Drill Prau 




■ Use faceplate chisels for Faceplate 
turnings. Be sure the mounting screws 
won't contact cutting tools 

■ Don't wear loose-ftuing clothing. 



■ Hold work firmly on your drill press 
table; clamp frard-to-hold pieces. 

■ Clamp all pieces for high-speed drib 
ling and all metal pieces. 

■ Keep fingers from luming bit. 

■ Do not work with overheated bits. 

■ Never leave key in the chuck. 

M Don't use excessive pressure 
against drum sanding accessory. 



PORTABLE POWER TOOLS 




Circular Saw 

■ Use sharp blades only. Disconnect 
tool before changing blade, 

■ Never start a saw with the blade 
touching material. Allow blade to reach 
full speed before starling cut. 

■ Hold a sow by handles and knobs 
only, with two hands if possible. 

■ Work with the cutoff piece to your 
right and let it fall freely 

■ Do net overreach with the saw. 



■ Set the blade depth V» in. greater 
than t be stock thickness. 

■ Stan plunge cuts with the from of 
the baseplate resting on stock. 

■ On interior cuts, do not remove the 
saw from the keif umil the blade stops 
spinning. 

■ Wear goggles. 



Portable Power Drill 

■ Use only sharp bits of the correct 
type for the job, 

■ Unplug drill before changing bits, 

■ Do not touch overheated bits. 

■ Hold the workpieces firmly: clamp if 
too small or difficult to hold. 

■ Make certain the bits are gripped 
correctly in the chuck, and tighten the 
chuck. Remove the chuck key before 
turning the drill on 

■ Keep your hands away from turning 
bit and chuck. 



Router 

■ Seat bit correctly and tighten the col- 
let before operating. 

■ Do not turn on the power with a bit 
touching the workpiece. 

■ When possible, hold the tool with 
both hands. 

■ Unplug tool before changing bits. 

■ Make certain the bearing on the cul- 
ler wkh guide moves freely. 

■ Wear eye protection. 

fftofl turn toirepa J EflJ 



Preventing Shop Km 

Here are 10 ways to eliminate fire haz- 
ards in your *hop. 

1 Keep your shop as dus^fren? as 
possible: line panicles ignite more 
readily than solid matter 

2 . Keep shop solvents anti other 
highly flammable materials away from 
h&ai Store thorn in a metal cabinet in 
lightly sealed containers. 

3. Store or discard oily rags in cov- 
ered. metal containers, lo reduce the 
chance of spontaneous combustion. 

4. VeniLlate the shop properly when 
using flammable materials If the shop 
doesn't have windows, install an ox* 
ha list fan. 

5. Don't heat the shop with an open- 
Hanrio source such as a fireplace or 
Stove. Many solvent vapors are heavier 
than air and accumulate near the floor, 
where plots are situated 

0. Mato certain all power tools, 
receptacles and light switches are 
properly grounded If possible. Install 
ground fault circuit interrupters 
fGFCJ). 

7. Maintain all power equipment to 
reduce excessive arcing (sp&rfcingj in 
the motors . 

9. Don't smoke In the shop. 

9. Have properly rated and main- 
tained fire extinguishers on hand, 

10. Install a smoke detector. 
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Ii luifMK-uwJ jboatd a Lufilhama flight iq 
1-ifmKlun. t^rmany whc« I was gomg fur a 
business mc^ung. The plane Hi an au pockei 
and >LhJdcnt> my fauk OUI " 

If you’ve ever suffered from lower frn.ii pain. 
^oli knnw wh;U 1 his can mean. In m\ ea*c. I he 
UCwaidew Iruft to tittii irw tiff the plan* when 
*c lauded . ‘ 1 Th i* I he firSI 1 1 me Eli is hu.-s hap- 
pened?" die a^ketl When t mid her no, she 
mid: 

"<Jb. Ihett smi ihould ha** i Prciuni BHl." 

She «hen told me she had tower b*ek 1 rouble, 
too. and withqur Ihe Prqvan? Hell, die didn’t 
think *>he Liquid hnld her jnh IF I[ praLli^alh 



ttJuld think of alter thanking hun was id say, 

h ihai ii? 

1 'Thai \ ii l " lie repl led - * Now ter u^ i a ke .1 
link wall 10 j nearby rcMaurant 1 know 
yuu'N enjoy," 

1 be Mon Am&drtR Walk Ol My lift 

in had known ihe "lurle w.ilk” was gains m 
i?kc almost ji haH Iichit. I never wouEd have 
gone— buiinew deal or no Uut rtiaj was ail 
pan or his plan 1 Because by ihe Him- we 
rwtwd Ihe neMaurajil, my jpcwi kucr.i fitinr* E 
even r eddied do» n liihI | oiil hed my shuel jeev 
JUU to seril L wasn't Lma^imng ihingv I ean'i 



fisc other buy mermen J had vei up So I here 
wa-imilhiTiji I L-ou-ld do bui go through with it 

l-uneh Inriuikd. To*: 

The pain must have been opporaii 1 lie moment 



hpuMt iTnvfuttr friun. 

*«** SH OO* Spniil Yrtt Trill Offer! 

When l relumed limne, I loEtf my fikaids 
wit h hod bai:ks sboui LTii% marvelous bell But 






Read how one man freed himself from this 
crippling pain. 



m> href" she w rnl dn 

I'll be sure eo gel one. I told her. Ihn whnl I 
wm rtsilly (hulking was how could a bell Sh Jl 
helled her — a WunUti .ihxmt 1 10 pounds— 
hdfi a slighiLy over weight guy of ikx fett like 
me 1 I ih 0 ughE r 1’^ cried praciieafly 

cseryrliing’ihon af anoperaiMn. So I *em to 
ms hotel room, 100 k a hot hath, ’*tv«a] 
aspirin and laid dow n for 1 he mghr hoping for 
the beM 

( H>uliln i gri nUl of htd 

Ihe nesj morning the patn was worse ihan I 
LOU Id ever remember i hwi to rn // f wr u/ /Vv/ 
ijn/# * v A ni¥M c/jirf t miw/ to at&frwkfitifa to get 
tonryfiftf. Again, l took a hot bai handsome 
aspirin, but agam. u didn't do mudi good, if 
J had been back home. I woutd have L aUed 
and canciHcd ihe mwing. Bui here I was in 
Germany and w:hedubed for a mm mg wnh 



know," he answered, "I said \h? same thing 
when l Flrd wore the Prosana BcEl. Oeca- 
tiOilillly. 11 hr added, "I still say il T all bough 
any lrouhk?ennecondiOonor rain ihai pel- 
viit^ should be brought to the atlenticin of 
vour dneior." 

trslrd i ProsMj In Ihvsf jf nls 

Over lurtth ms iricnd ptexr ceded eo letl me 
ahum dfct: ProsanJ Elell How IE ^as invented 
by 3 dixi ur. levied dr id proved m and 

clinics; i^en on people wi cnppLod wiih hiwer 
back pain, ihcy had 10 wearsied braces' How 
il was F andiii, USflUluouglluU Eurtipebs irn- 
nis chimpitMis. t^ympie hobsloi medalists, 
soever player S — by all kinds af people who 4J e 
const am l> pulling Lncrediblc si rams and 
si r-es ws. on 1 hsir bay ks In fiU«ji , ht onndtided, 
its efTft’Hvmess has been pro-^tn, *t\ tntr- 
t'hawn imhiftinf uotift Cnr»wt\^ muttntsi 



If You Read Nothing Else 
Read This Doctors Report: 

I‘rt1um*d Imm myinmal skepbcism. uid«d rsjKtuuiof Pt* Pift&ani 
hfllt tn an «iy*p peoun^nt tii d | ntyu imp mvif ihi-i AO 

Qi»3. irom my pradica ind arier ffludyirifl 4 lili wrlh more nars IW 
staiemcnTi 1 navt no cauois aooui ine elrteiivin«$s or 
Pifbfllt" Pr LrrfwigHflcJU 

HERE'S WHAT USERS SAY: 

I haw been su11et ti[J Irom lower Dick purr for year* Homing lulped . 
nffl evan 1 ll#el Oorsel APfsr ring Ifle heh I am 1 reed 1mm the p an 
anfl it has r*v*r came bath Mr H kikan . Olympic Medalist 

& 3-Trv WaruteobsKHS Ciiamo** 

"l suffered Irom severe back pan caused by tpnnis j.id since l 
ffflfir Id l?k? any me^calion I have hegun lo weir ypar belr ft is hard 
Id bsliw how quickly I kwetyttf nd or my back pun " 

Mr 0 Stlirdia. -Swiss Tetiml CTlampvpn 

Often 1 could Ldtartff The pain only #«1fl slrpng mpdccaliun The 
PrDsifU Belt his freed m* httm tumg pill* " 

Mrs F Pweni. RmiMtf ik 



■ i.iLi'-.ni. iuum Lnt - ■ 1 - 1 11 1 hi. 1 

met snulcd vymparbelicalEy and said, "You 
look like >our hock bolhermg you." It h t I 
answered . 1 L Has cn '( you hcsHdofOKfro^fia 
Beir? he asked. I nodded yev "Arid you don't 
At/srohe?" he persisted, hfo. I vauf, vonnhtj 
ing aruUnd the room, anxious qniy To gellhc 
meeting over wiih 

J gh and go back borne. 

After the modmg, 
J \ the min wtio asked 

r me aboui ihe Pro- 

— f Sana Bdl suggevied 1 

join him for lunch 
Si n« he was 1 he kry 
\ man on Ihe deaf. I 

^ l accepted. But ip- 

dead of driving me 
\ to Ihe restaurant, he 

I look me Ftrvt no a 

1 surgical supply st<we 

I where he bought me 

j aProiina Beil , I had 

/ no other choice hut 

/ to pul il on right 

/ I here, [hough all \ 

\ m*. I*«£p»j Inc 



wjicn - 1 ncy i neu i ti miy ortc. rney 1 n«n .□ no viK 
In I he United Stai ei t»d cv<ti bemd of il 1 5o h I 
called friend m Ciermany firvidcfllali), I 
got 1 Ml iwdce ) ^od i old hi m Vd I kc to tnipon 
vOme Prmuuj Uch\ He trrld me the com of 
One trt Gifftomy was S44.DU n American 
money. Since I w^juld ha^-t sfuppmjj cods, 
tuwSp 3und ling and so forth h I dreided 10 
if I could make a speciaJ bulk imrsTTtmg deal 
wiili the manufactuier. And, Tm happy to 
aifd. I -H. 41 ^. able to, Yev, yml can. now irs Ihe 
Prosana Brit for tmly S2Y.y5-5E4 fg) less 
than wfrai you would pjy m Germany. 
What s more... 

> 0 * (#11 Ptq>t Rip Kffmitvnrw 
To YDtindf Risk-kire for 3f' Di^j 

]f you suffer lower hack pain like me. you-^c 
probably tried every "cufc r ’ theie Lx and so 
you’re probably >kepticaJ. Which is why l p m 
makmg this iron clad, no-risk guarantee: If 
you’re rwl convinced that the Prosana Bell 
relieves your lower back pain fast... that 11 
works where other methods and devices have 
failed - - - th^ ii Id s you bend ovcr h garden „ do 
household dionei. even play sports /wrrr-/rae. 

I Tt Td urn. your money yv fuit 



HERE S HOW 1 ME AMAZING PARANA BtLT WURK & Evflt v time yflu mm take 
ii yep the up. down arv* sn»*#|rj mtfm of Rie denied DnNrpei!5« (Jesi^ntd 
massaging pads' =»:iPii“- awjy iches im} sains dimosl like a c hirQjXiClO' i 
tYd me J^ouna fit 1 is invisible even ureter s^nnw clothes Sort 
hCftl*«igM and wiShaDkl bM wi|h ne ir^lai gsdUs And (mu sue 11s all 1 ! 



- PHOWE ORDER TOLL FREE 
on ViSA or MASTER CHARGE 
CALL 1 BQ0 22& 202$. ExL 521 
In Nebraska CALL VeOO 642^300 
Call 24 Hours A Day, 7 Days A Week 

- * MAIL NO-RISK COUPON TODAY? - “ "1 
UimiMf fliiunch intmitt Drv , Dtpt pom-iii 1 

P.D Bdi ua. IBGhhImSI , QrtJtHich NY 11D?2 

l IW warn ID pKSrt ID ffrystfl roc 3fl djys Ash free rh.j1 Ihe 
anting Prosani felt can Irw mu from tmwf Cuch pain I 

fltjsti me my frit ai ifr speciat irfiport puce u- 1 dnty 9^ Dim . 
S? lor DWtl^ inti Mrnfuig 2 Pi-ttaru Belts rar 

cnlv f5fi 9b plus, S3 pas^ge flmf hanplinG meney-batk I 
gujianiK il afnr 3d Cjys I m not 100^ salrslied wilfi Ihe ■ 

jinrnjJw iel^l 1 «s(pericncF. I rtuy rutum mePrpiard BeiRsi rgr^ 1 

EijJl jnp prempi ichjfid (ercigciig pillage jnd tvrndlinp^ ng | 
qUHtBIta 

□ Chech of Moiwt fnewsea 1 few rt*^tL add ■ 

ftS Sjlrl 111 J 

l jm j MMic*d Mcdic^e icgpient 

LrtlfiMd is a mpif fll 'fty card aavtng ma S*^ 00 mare 

Cnarge ?a □ VISA □ Mggtor CTisrge 
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Is Lower Back Pain Making You An 
On-Again, Off-Again Cripple? 



ih>- t-uRW itrtffm 



MEDIC MQf MEDICARE HECIPlENf 5 Sa« tS M' 
Enticse ccipt (A your cird l deduct U 00 bom your 
ptyffltnt 











UIM-SKRU 

Amazing New Jar Opener 

OPEN ANY SCREW LID 
IN 3 SECONDS' 



PHONE HEARING AID 

Now Mur ffclt. E vary word come? Ihrough 
laud add cleat Thanks lo I hi e telephone -aid yoy 
c-Pn, flEop ihe eTiborra^smenl of fltklng Gflltar? 
Ed i«p«b 1 EhemaelvB&c Goropacl device adds on 
arid cff u>y phane instantly, Volume Ccnlrol 
idjuBla Id compcneare tQf bsckQffcmnd noise or 
ciciar h^&rtng Uui AA baliery (nol in-clodedi 
Onlv tn,9 1 Plus *1.4* 

£*fXf Ch*A Of WO M d»y &*ck guarjrtra 

urti ej iua dbp pa.uk. . me w uk*. 

mJLJi, in^. Ben ay* Tsfri§ city, m 46^3 



Tooltjoy Lt-e bnr taddY *¥*i" Wfrtnor M Eutop^+i 

tvraref' Pm‘j. in end In cluHn-r inrt conl-isiam 
EYBfVtOi nq vou n*ed 13 m pi, tin s^hL pfllt ft 

uois i a tidd ev*r^ iqd* you *«Ji need Even includes I 
dinar acrylic "ock Hri-placc iijiwr^a to drganpZC ftaili. 
SlCie^S Dtits pjk: tagll* l iglHwingJII super tough deO 
plailjc, Mindy n ii * ny iaif with fcjr^-gnp 
handle Greil £ih Only Si B.9S JHUS S£BS tfipfl 

Send Crwck ffMO W day *Kk iJUS^infe* 

UAL » IMf ^ ft-IIM uih w I>it 

nULO I , inv, u^i JKi. T-*w City. Ml 4BW 



him U N-£KRL; Jeur and Doll In Opnnnr rdounu. 
Ewmih^nrly lu untSeraide Ql Mtintr *t sheU Opens 
a-#f? sii# Kfew tep— Ttom Uny tub* eq - gallon jar— «*ih 
*«rc»!y any »ng*t E^*n op*na p'^w-and-luffi "chUd- 

pcdor pm ppEtiws 

**n Op>n*f r<*j ww Em OwT 

tdo cock ihoulO be wIEhauL mix mditpnr sit-in k-ihttafi 
"elfer Alio hU ^y^Ud ’ler b*a1. wdrisbop Warrior lui 
ioi ictfcs wiin aUhnti? Unmauaptft. vou mual bepi*M*d. 
or your irroney back Only |T.S& + 8&c piit, \ m t* lor 
1 1 1 .50 * S i p*M 
S*n d Chech v M.O , 



UfllCT U, E»pl PM-11BZ miir. 

nuia r , me. tel i70 ^ T ,„ s cgMHflt 



The INSTANT TOOL CADDY! 
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SALVAGING A SHIPW RECK 

fCafljpugd from jmcw OT 



entirely of wood r even m wooden fasten- 
ing pegs called trenails Now, exposed for 
more than four cemuiies 10 the ravages of 
mh water, erosion and marine borers, the 
hull has badly disintegrated, losing most 
of its structural Integrity- Only the star 
board portion, embedded in bottom silt, 
remains today, resembling half of a mam- 
moth eggshell — and just about as fragile. 
Stretching more than 100 feet under the 
sea bed, It's estimated to weigh as much 
as 350 tons So spongy are its timbers 
that they're supported largely by the sur* 
rounding silt and the buoyancy of the 
water itself. 

You don't just tie a rope to such a frail 
Structure and haul it up, Once out of 
water, the flimsy, sodden timbers would 
collapse of their own weight, cimnbling 
to nothing like a sand csstlo swept by the 
sea. 

Search for 'invisible’ ship 

Though the general location of the 
Mary Rose has been known since her 
sinking, no serious thoughts had been 
given to her recovery until World War 
1L, when bliKMom Portsmouth, home of 
the British fleet, was threatened by 
Nazi Invasion Alexander McKee, a 
young British soldier stationed near 
Portsmouth, became intrigued by an 
artida in a local newspaper. It remind- 
ed Portsmouth residents that their 
ancestors had faced a similar invasion 
threat in the 16th century, when the 
French attacked the harbor and the 
Mary Ro$o was sunk mysteriously. 

Hie story fired McKee's imagination. 
After the war. he worked as a military 
historian and, in his spare time, learned 
to dive "Somewhere on my doorstep 
lay the most Important known wreck in 
all Europe/' he told PM, "I was deter- 
mined to find it" 

But McKee s initial dives revealed no 
traces of the wreck. It soon became 
apparent that ha was searching for an 
invisible ship, her hull so submerged in 
silt that little showed above the sea 
floor* 

Not until 1 966 did help arrive in the 
form of sonar equipment, at that lime 
still an experimental tool little used in 
underwater exploration. A scan of the 
suspected area showed a strange U- 
shapecl anomaly U proved to be the 
Mary Rose, Lying on her starboard side 
almost completely emombed Ln muck- 
McKee's 25-year-old wartime dream 
was beginning to come true. 

Since then, the recovery operation 
has been taken over by the British gov- 
ernment and has beccme a $10 million 
project. An ex-World War U salvage 
vessel, the Sfaipno r. serves as a diving 
support tender. The Tog Afcr. a tower- 
ing 5,5CK>ton floating derrick borrowed 



from the North Sea oilfields, will be 
used to moke the actual lift. 

Over the past few years, British sal- 
vage teams have made an incredible 
20,000 dives on the wreck, bringing up 
more than 10.000 precious artifacts 
Those range from bronze cannon and 
old coins to musical Instruments and 
tiny sundials used as pocket watches. 

Until the Mary Rose exploration, only 
one Tudor arrow and a few dried up 
examples of the deadly longbow ex- 
isted in the world. Now divers have 
recovered hundreds of bows and ar- 
rows. many still jn good condition. The 
finding of primitive protractors, divid- 
ers and other plotting instruments, sug- 
gesting the use of charts, has already 
shed new light on early navigational 
methods. One compass is 200 years 
older than any previously known En- 
glish type. So many priceless relics 
have boon brought up almost dally that 
one British archaeologist remarked: 
"Every day is Christmas here." 

But tha real prize will be the wreck 
itself. Using suction hoses that work 
like giant underwater vacuum cleaners, 
divers have carefully tunneled around 
and under the rotting hull* gently clear- 
ing away the silt in preparation for the 
delicate lift One of the biggest prob- 
lems they face is the inky blaclm&ss of 
the turbulent Solent waters near the 
harbor entrance, which reduces visibili- 
ty at times to only a few inches. Often 
divers find themselves working almost 
by feet. Not without its dangers, the 
precarious venture has already cost one 
life, that of a young woman diver 
drowned in an accident. 

Multistage lift 

So tricky is the lift operation that it 
win have to be done in gradual stages, 
each designed to further protect and 
Strengthen the hull as It's raised from 
the sea bed. 

Ln the first step, a huge rectangular 
frame will be Lowered over the wreck 
and suspended above it on telescoping 
legs Made of 30-meh-diamerer hollow 
tubing, the frame can be flooded initial- 
ly to give it stability, then blown clear to 
provide buoyancy for the lift. 

Working from trapped Eke scaffolds 
slung under the frame, divers will rig a 
spider web network of reinforcing brac- 
es Inside the hulL as wall as nylon 
slings around the outside, to hold every 
timber exactly in place. The wreck, now 
securely tethered to the lift frame, will 
then be hoisted up and into a pre- 
shapod cradle towered to the sea 
floor— all still under water. 

The legs of tho Lift frame arc 
designed to lock into sockets in the cra- 
dle's carriage, completely encapsula- 
ting the wreck in a softly padded, pre- 
cisely contoured cocoon, ln theory, the 
hull will be supported so gently that no 



P0 PULAA MECHANICS ■ NOVEMBER IflSS 




more than 1 pound per square inch cf 
pressure is exerted on its timbers at 
any point. The entire assembly — lift 
frame, cradle and hull, now weighing 
some S30 tons — will then be hoisted 
out of the water and placed on a wait- 
ing barge for transport to a museum 
sits on shore. 

Once in the recovery cradle, the 
Mary Rose will never again be moved. 
To save having 10 further disturb the 
delicate remains, the same cradle used 
in the Lift will also serve as the display 
stand for public exhibition. In the 
museum, it will merely be rotated 
upward to bring the half j hull into an 
upright position Visitors will then see a 
cross section of a 16th-century Tudor 
warship much as if it were a giant, open 
sided dollhouse. 

Though no attempt will be made to 
restore missing portions of the ship, her 
recovered guns, stores and other arti- 
facts will eventuaUy be replaced inside 
tha hull just as they originally were to 
complete the exhibit. But this may have 
to wait a While- First, the sodden ilnv 
hers wai have to he sprayed constantly 
with water In a slow, carefully con- 
trolled drying out process us prevent 

distortion and further disintegration — 

a procedure that may taka as long as 30 
years. 

Mysterious sinking 

tto one knows to this day exactly why 
the Mary Rose went down. A magnifi- 
cent warship, she carried 91 guns and 
was the pride of the English navy as 
well a& the personal love of King Henry 
S/m, who named her after his sister, 
Mary Tudor. The Mary Rose was, 
according to some naval historians, the 
first true battleship. She had side firing 
cannon arranged In rows on her lower 
decks behind gun ports, which could bo 
opened. With such awesome firepower, 
she could stand off an enemy vessel 
and deliver devastating broadsides 
without having to maneuver in close. 

On the morning of July 19, 1545. as 
the French attempted to enter the 
Solent channel on their way to invading 
England, the Mary Rose hoisted sail, 
opened her gun ports and readied her- 
self for action. Suddenly, she swung 
around and heeled sharply to star- 
board, putting her lowermost gun ports 
below the waterline. The sea rushed in 
through the open ports, almost instant- 
ly flooding the vessel. Within minutes, 
the Mery Rose sank from sight, her 
crew trapped below decks or under 
antiboarding nets above. 

Ironically, not a shot had yet been 
fired on either side, and the Mary Rose 
was untouched. Speculation is that she 
was grossly overloaded Her normal 
crew complement was 415: 20 Q mart- 
nerg. 165 soldiers and 30 gunners. But 
on that fateful summer morning, she 



was carrying some 700. among them 
many high-ranking officers, all wanting 
to be on board for what promised to be 
a glorious, historic occasion. 

Whatever happened, the end was 
swift. Divers exploring the wreck cen- 
turies later found the guns loaded and 
ready to fire, with the skeletons of 
Crewmen still at their posts. There had 
been no time to abandon ship. 

SlLlI more ironically, the battle for 
which the men had: been preparing 
never came. Unable to slip through the 
narrow channel, the French soon gave 
up the attempt and turned back home. 



leaving the Mary Rose an enigma to be 
pondered by historians, scientists and 
shipbuilders for 437 years. 

If the recovery is successful, it preb- 
ably won't reveal the answer to the 
mystery, but it will give ihe world a 
stirring glimpse into a colorful past In 
the words of Alexander McKee, "You 
can't get information like this from 
libraries. What we have in the Mary 
Rose is a four- centuries-old timber sail- 
ing ship, complete with everything It 
contained on One particular day in 
1 545. She represents a day in the life of 
Tudor England.' 1 " fM 




Secrets of 
a fine wood finish 



Preparation. Start with smooth, 
hare wood. 

Penetration. In ore easy step, stain 
and seal with Wood Finish by Min wax. 
It penetrates deep into fibers to be- 
come an integral, breathing part of 
the wood, not just a surface film. 

Protection. Where extra durability 
is desired, as on tabletops, choose 
from Polyurethanes and 
other protective finishes 
by Min wax 



Free 22‘page Booklet. Send for it 
now and see how easy it is. 

The difference shows . ,J - 
with Wood Finishing 
Products by Min wax, 

And that's no secret. 



s ", 



Mm wax Company. Snc. I>epi ram 

Bos 995. Clifton, NJ 070 14 
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HOW TO USC A POLARIZING FILTER 



backs. First, since tire filter must ire 
rotated, a polarizer stow s you down 
somewhat. Second, It reduces light 
transmission by about 1 Vi stops. (This 
may be an advantage when shooting 
with fast film on a bright day ) 

How It operates 

A polarizer works because of the 
basic nature of light. Light waves 
vibrate in many planes, perpendicular 
to Uretr line of travel. Polarizing 
materials permit only the oscillations 



fCtairirtuacf fmm 

on one plane to pass through. The 
structure of the filter can he likened to 
Venetian blinds, molecular in size. 
When another filter is placed in the 
path of this less complicated light, with 
its axis or plane of transmission at a 
right angle to the first, most Of the 
remaining light Is absorbed and the 
transmission is blocked. The louvers 
are crossed. 

When normal unpolarized light 
leaves its source and is reflected off a 
nonmetallic surface, it loses m any of its 



planes of vibration and becomes natu- 
rally polarized. Dust and water in the 
air cause such an effect on sunlight. By 
filtering out these distracting, glare- 
producing rays, we can use the mostly 
unpolariged tight remaining for our pic- 
tures, 

Magical pictures 

In another application , polarized 
light passing through most hard plas- 
tics may be altered. Its plane of vibra- 
tion can he changed by as much as 90 *. 
This is enough to allow the light to pass 
through a second filler, its axis perpen- 
dicular to the first, held in from of the 
subject The areas of greater bright- 
ness, as observed through such a setup, 
indicate the higher stress regions 
induced during molding and cooling - 
Scientists use this method to evaluate 
plastic models of real structures for 
stress distribution- 

stressed plastic also slows down 
some wavelengths of light, Only those 
colors (wavelengths) that make it 
through at the same time are visible 

We've illustrated a method of photo- 
graphing such effects in common 
household obj ects (see photo, page 99). 
Hard clear plastic, such as that found In 
cosmetic cases, rulers end plastic forks, 
works best. The polarizing material in 
the background should be at least 3 
inches square, Most photo stores sell 
plastic sheets for this purpose. U’s less 
expensive if purchased without a frame 
and unmounted- Keep the transmission 
axis parallel to the ground (sheets are 
marked). 

The second hirer may be a smaller 
sheet held in front of the camera lens, 
or a more convenient lens-mounted 
polarizing filter. The light source bfr 
hind the first filter should be uniform. A 
sheet of tracing paper, or opal gtass, 
does a good job of diffusing the illumi- 
nation 

You 11 need a tripod or camera sup- 
port, since most of the exposures will 
be beyond the hand-holding range. 
Closeup lenses or bellows extensions 
are also handy. They bring the camera 
in close enough to revoa I more intricate 
patterns. 

Place the object between the two fil- 
ters and rotate the filter to obtain max- 
imum background density. 

Typical exposures range from V* to 2 
seconds at E/1 1 with 200 ASA film and 
a ISO- watt bulb as the light source. Use 
the camera's choice of exposure as a 
guide and than bracket by at least two 
stops to get the exposure for your set- 
up. Change shutter speeds to maintain 
depth of field. Also remember that, day- 
light films will shew a color shift with 
tungsten light sources. This change 
produces more colorful pictures, mak- 
ing the otherwise clear stress areas 
appear yellow, VM 
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HOWDO YDU KNOW YOUR MOTOR OH. 
IS REALLY PRO TECTING YOUR ENGINE? 




Motor Oil is something you hear a lot about, but never actually see 
at work. So it's not easy to Know- if the motor oil you buy is actually 
giving your car the quality protection it needs. 

At Quaker State, we put it in writing. We back up our quality with a 
lifetime limited warranty- We guarantee every new car engine against 
oti -related failure for as long as you ow n your car and use Quaker State. 

To obtain coverage and for details, write Quaker State, Warranty Depart- 
ment, Oil City, PA„ 16301. 

And you don't have to buy a new car to benefit from Quaker State 
quality. When you put Quaker State in your car— old or new— you're 
putting in Americas quality motor oil. Made from Pennsylvania Grade 
Crude 03. Quaker State keeps your car stayin’ on the road. 

smnroNWE road with Quaker sms 
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TABLE FOR PASTIES 

fCo pUfltmd fi an aw* I I3J 



BUILD YOUR OWN 




Step-By-Step Plans 



drilJ press. Bore the hoie£ in one mem- 
bar, then insert the dowel centers. To 
align, clamp two pieces of wood over 
the joint at both ends of wood, using 
moderate clamp pressure. Then use 
two bar clamps to bring the pieces 
together just enough to transfer the 
center mark impressions. Or you can 
skip this step, if you use a portable drill 
with a doweling jig. 

Cut a wide rabbet along ihe bottom 




In this via w of the leaf and leg, the lunga 
screw holes are cfeor of the ieg to permit 
removal of the pieces for finishing. 



edge of the leaf and top for the contin* 
nous hinge, so the legs can swing past 
it. You can make this cut with a dado 
head on the m diai-arm or table saw. Or, 
use a router. To make tho rabbet on the 
radial-arm saw, see up for in-ripping 
and feed the work against the notation 
of the blade. Test-fix the leaf to the top 
with a hinge secured by screws. Later, 
disassemble parts to finish them. 

To secure the fixed legs to the top, 
outline the teg position on the under- 
side of the top. Then use a drill guide to 
bore in.-dia. holes through the top 
for the screws. Clamp the legs in posh 
Lion with the table upside down on saw 
horses. Bone from below going through 
the original pilot holes into the togs, 
Remove the legs and enlarge the holes 
for the screws and plugs. Next , glue the 
legs In piece. Join the pivoting and 
fixed legs with a hinge, leaving a vVin, 
gap between the legs. 

We finished the table with a thinned 
water- white shellac sealer coat (two 
parts 3 -lb . -cut shellac, one pan alco- 
hol), followed by two coats of Constan- 
tine's Wood Glo satin finish. We sanded 
lightly between coats with 220 grit gar- 
net paper. 

Note: lx's somewhat more convenient 
10 pivot the outside legs, [f you wish* 
you can adapt our version by relocating 
the screw holes on top to fasten the 
inside legs. However, in this adapta- 
tion, the barrel of the hinge would be 
visible, W 



Cel the most out 6: your router by 
mounting U tc ibis shop Tasted router 
tabie. Tne extra large work suriace 
and hilly ad]uslable fence beat the 
prefab metal rabies hands down I 
And all at a fraction of iha cost. 
■With fills router table you can make 
molding cuts on narrow boards, Cui 
rabbets or grooves exactly where 
you want ihem, Roui decorative pat- 
terns on curved edges. Even make 
multiple cuts for special olf&cts. And 
goi professional results every tsmeJ 

Nam*: - 



• The compiele plans for this easy lo- 
build router table include step-by- 
ptep directors (or a bench-top model 
plus a lull-size floor model. 

• These exclusive plana are new 
available in a six^page Plan Booklet. 
The cost? For a limned lime ^bo 
Router Table Plan Booklet is only f 3 , 
■To ges your Router Table Plans, 
send only $ l to:: V/o ccfemtfb. Dept. 31. 
Box 342. Des Momes, Iowa 50304 

Woodsmith «*u:r 




Melt Metal! 

Pour your own castings! 

Amazing Technical Books... 

Discover IPua most rcnaiiiiiip mairordw banhifara BvnrF ^au H rind 
mer^rilM. iMuiTiHil hepdbMAs. popwifeiPki. rdpriflis. n^ri pti- 
vatn y pubhshnd pagers pn win^milU, Tmlti onn I at he i , milling maohinnt 

fi«lnc rwigr rewire ^ \rit3j$ m .ni' tr*4 mobile hyd^l^a. bwfc* 

M sfl Type?, aknhgl lijql^ , jffle&ile tv. &i«!n£ wigs, hytffgpgric ^rtfnwig. 
*n d much, mygh fnc **' 

Th>s is NOT a took clut jiaE It.e very besE books horn the best 
Ruv gnly «hgi T ou warn W*At. E«h pufe&GK r$ 

auvanreedl 

Build a lathe! a windmill! 

Sudd w [uaflisi op lai^e vrirhgvt puwtti rop.’* tor ibovr 150. n't fr^i 
See h o« one man built e poih-nr*ui Sevpoiux windmill Discover Ehe cnginal 
S4#nlsy petBftla! Ottw ih cheflufiola In the d**(J (V 

wintpjl Quid radios lhat w-r-rt: tor fro»l Mske soap I Taft h-dosl Smoke 
Sun a hufli^sit 

Eiu'ltf e frofeumiel gu-ally she*' meEal Curate! 0ui>4 jpg?, end fiKiurea' 
Onilgn m d &!*!<* • *rn waldifl Lflim *v}vw fg fy n three phase 

moEors on single pligs#! ieim ghoul a I lorn ate* (nereis 1 Dlsoowr ■ ftH 
2000 p+Q* m«hafuc:i3 engi/ibur'i MndbOP*. 1 Repair diaim n.n 
yinei Lea, r r. eleclropleEingl Hun ipuup cer on wood I Make you 1 owfi idiZh 
gggi Mh*h *r«f rgcytld &9 4 iqh.1 Arid #1^1 snij on 

Wril* fuyr C^p> 0» W4 mOrtiCM fit Und ***' i 

TBChhiCSl Ek'i.'h :• caW-W Send 1 1 .00 US A CAN <13.00 fW^igr. ^img. i 
lo cover 1 class ggstzge an d handling 

Wq CrTPat duAklv U7'd ckil> tiuoUVt ycu Order vnu khow ynu'M be 

Stm-.ig the boat boohs i'.'b - cble Duco-vef for yggrvclt wPigt ybu 'VK been 
Vvrm lor frCflEAlgg WdSf ' 




Leem how you can Fum am old pail end a 
bJoupi i mg r pawgrt..l fiMf\ 4 C* rhiit Cfln me|i 
akin^^vin-- uu and hcnag, jm rnaial arid 
fcfl-t! VVt &Jilt W Sgr flbOvt MQI U4#t 
■grocerv store c^orc^sl luai Pnif ciu-tom 
rMtlngx It s Q*fi¥ nnd rpLi?ivg:v tat* C6!.[ 
wPik-j, orf *#| r 1 ‘ivbl h^’e pisrls. ii» «refns lor 
uta! Write today for a c alalogi 



Lindsay Publications Box 1 2- JO eraoiey il eosi 5*001 2 
□ Send a catalog! I’ve enclosed SI. 00 ($5.00 foreign airmail! 
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CHOOM AMP UH SQLVWTS 

fCMjtimjd from Mfl* I Iflj 

esceUeni "dry denning' 1 and spot- 
removing Quid, which also works well 
as a degreaser for cleaning off metal 
parts or machinery, Although it is 
sometimes used alone, very often it is 
mixed with l,],l-trichkmkb«B4 and 
sold as a combination spot remover, 
cleaning agent and degreaser. 

l + l d 1-TrichJoroeCJiane. This solvent's 
name is seldom given as part of the 
brand name,, but several products 
include the as part of their 

name. Like perchloreeiftylene, 1,1,1- is 
a nonflammable degreasing and clean- 
ing solvent that is widely used in place 
of carbon tetrachloride these days 

Kerosene Used primarily as a fuel, 
kerosene also removes grease and cLJ 
from machinery and metal pans, 
though it leaves an oily film. It has lim- 
ited use for removing or softening tar 
and asphalt patching materials, but can 
be used to thin roof cement. 

Chemically similar to mineral spirits, 
kerosene is much loss volatile, doesn't 
evaporate as fast and is oilier. 

Storing and using solvents 

Although they vary in degree, almost 
all solvents are toxic if taken internally. 



Most of them also give off fumes that 
are at least mildly toxic if inhaled to any 
degree- Therefore, it is wise to follow 
these safety procedures: 

■ Store these products where children 
can't get at them. 

■ Avoid using solvents m confined 
places that are not well ventilated It 
helps to use an exhaust fan. 

M Not all solvents are flammable, but 
those that ore should be stored in tight- 
ly dosed containers outside the living 
quarters of the house, or at least kept in 
the garage in a metal cabinet 

■ Avoid keeping large containers of 
solvents if you don': often use them. 

■ Periodically chock containers for 
leakage, 

■ Never store or use solvents near a 
furnace or other source of heat, such as 
a stove, outdoor barbecue or in front of 
a window that gets direct sunUght. 

■ If you use solvents above eye level or 
in a situation where solvent may 
splash, wear safety goggles, 

To clean paint, grease and other 
materials off your hands, use solvents 
made expressly for this purpose. The 
solvents mentioned above can pene- 
trate the membranes of the skin or cuts, 
and create a toxic effect in your body. In 
addition, many solvents dry the skin 
and cause discomfort. 



SOLVE NTS — SUPPLIERS 
Alta CherrucaJ Cocp . Boa 4^. flrwirwood. N.Y. Ii7i7 
ctouiifl# rtmpoujvla . 

Eluklivln OLk Err CoAonodJUiTi ln£.. Isni 5097. C roon- 

wll* SWwn. Bum* Pd and C>vw PtM* Rd. Joc- 
a-Y Ciif, NJ 07305. Full Ln* of EOlvsnu 
W M Don Q C D„ Sen 1B79. Mumpfua Timn. 3H3DL 
KEawStrlp paiHit Twmtjvrm and 
Carbona Products Co., 330 Calve?- BnxCkJyn, N Y 
13222: ClisiLnuiy fluJd ruLj ofid u^holdldiy du ft- 
or 

McCbMkw Varnish Co , 7g005ioie Rd . PtuUdeJplua. 
Ph e9liB Eln&C-htftgl Gtf, lignud iUjfiL-e prapafi- 
tim\* pWFTt 4nd V*m»h fBFFWiNTS. 

M 6- M ClwmjcaJ Sain Corp , and Tnu Maiuw t>w _ 
Sis DodNdLii. Man. D2026. JWiL 
miutliDf . iplvsmt* rmig™n 

Minor PpmIum Inc . Box 2?4_ Orango Cnv, Iowa 
5104 3 . TM-*1 pad ht rin : hivet 
M glrtwk Fjitirfking Pkoduas, Rtn 30 N-, Ainitnpdam. 
NY 32010; Rami and fuikft rumovcin. HjjEioljtenr 
and rug cleaner, titlcocw and wax wuh, fonusure 
cleaner 

Parts Cvp-. &m 5. Setftn™*. Man QZ72Q RuU linn 
□f Eglvaptfl 

Pyrotfe Chemkril Corp . 540 45tr* . Umu Island 

City N.Y 11301. ftotk MlrKli! tinuA and vnntiiJ: 
ntnCtwr and LJnnnvn for and ftbor- 

glass 

nod DoviE ram Lx Aiirt ClMtucdEf, 30 No till Si , 

Mount Vnmofi- N Y-. 10550- Paint and varnish 
remove*? 

SnUniiln HvrfLuna" ft 3-JE.qunr Cprp>.. .Lang Island C itf. 
NY. 1110]: PaipE and fimift fwwvprr 

Sparkle Plenty tnr , 233 E&r. Eirto, Cftuc&yo, JU Soon 
Supra Soap liunU wash soHraat 
Star Rn?ru* Cd.. Bps 56R. AUUmcn, Ohio 44601 . Zip 
Strip pain; end varnish romovgn 
Tejdie Div . Mononflocwtch Pnri Inc.. CreottviUi, 
$jC- 29B02 KZr Spot EUW hauMhdJrt cl«rm 
and fl^rgpnt 1 



$1000 A Month With Just A Hack Saw! 

b> Philip E.Briinrato Sr. 



Ycs h you can make S1000 a 
month and more with jmi a 
hack saw in your »paic lime 
WtUGtiRkft? 

No. you will not ;e( rich, 
but you can make over! 1000 
a month in your spare lime 
and have a ball doing li. 

1 tried all those "Get Rich" 
gimmicks (hat are adverted, 
lhai never ieil you anything 
until you've sent them your 
52 5. and then you find ou< 
iheir gimmicks *ere ncl for 
you. Sveil. I've tried them all 
and Vm still not rich. 

All 1 e*cr wanted 
something | could do jn my 
Spare lime with my hand^ f 
make a little money and en- 
joy myself and not have to 
buy $3000 worth of tools or 
merchandise to do it. 

Btftev# It Or Sat 

I found I he mosi enjoyable 
and profitable busmen 
working with my hands and 
l he only tools I use are a hack 
saw and measuring tape. The 
really nice thing aboui it is 
any mar, woman or ten-year- 
old can do it. 



What Do /D v? 

1 make beautiful in- 
door/outdoot P.V.C pipe 
furniture. Such a» chairs, 
lounges, tables, n wings, and 
all kinds of baby furniture 
out of P.V.C. pipe' even bir- 
d houses and feeders P.V.C. 
pipe furniture is ihe hottest 
selling furniture on Ihe 
market today, because u is 
unique and beautiful and will 
not roi or ru^t and i| will vir- 
Eually last a life lime. 

Ptafit Unbt' Ikvahfe* 

The fbinia^Lic pari of this 
business is the profit. 




Just go look at some of this 
fuEiiilure in the stores and see 
some of the unbelievable 
prices it is selling for, 

A chaise lounge ihat costs 
1*2,25 in material and three 



hours of work is selling for 
over S22B in The siores I ear 
sell my chaise lounge for 
anything 3 think tny labor is 
worth For once, the big 
manufacturing companies 
cannoi compete with me or 
you on prices. You will find 
you will have more orders 
lhan you wart! 

Where coft you huy the R y.{ . 

Pipe? 

Vou can huy ihe P.V.C. 
pipe from any local hardware 
si ore to start Plus I will sup- 
ply you wilh the names and 
addresses of cushions and 
pipe manufacturers who will 
sell to you wholesale^ plus I 
will supply you with my shop 
manual and sift detailed 
shop drawings with pictures 
and measurements of six 
different designs. 

Da j w need my rtgjgw jy 

No, you don't need my 
shop drawings unless you 
warn to save hundreds of 
hours of Inal and error work 
and thousands of dollars that 
1 had ip spend before | finally 



lound the right design and 
measurements and tricks to 
the manufacturing of P.V.C, 
pipe furniiure, I only wish 
that when I started, 1 could 
have bought these shop 
drawings and I would have 
gladly paid 1100 for just one 
of them 

/ wifi pay you! 

Yes, I will pay you $25 for 
any unique design shop 
drawing ihat I can use in my 
collection and workshop 
manual. 

f/owdoygaugrt? 

1} Decide if you 3ikc to 
work with your hands (o 
iTcale things W wmf w 
make money. 

2) Can you afford $12.00 
for mv shop manual and 
six drawings, 

31 Send me ypuj name and 
address along with your 
Check for 5 12.00 to: 

Philip E. BrancatoSr. 
P.O, Box 337* P 

River view. Florida 33569 
(613) 677-6 W8 

Please allow about iwo 
weeks for deli very. 
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How to add thousands of dollars 
to the value of your home... 
by adding just one tool 
to your home workshop. 




Guild a headboard id 
add to ihe beauty of 
your bedroom 

VALUE $400 

Customize your 
kitchen wilh 
cupboards you 
build yourself 

VALUE *2100 

Dcstgna burFHn bar 
wilh matching stools 

VALUE $750 



Finish your walls 
with efegant wood 
paring 

VALUE $200 

Build you* awft 
bookcasetetereo 
wall unit 

VALUE $550 

Repair a loose 
banister .design 
you* dowels for a 
mote attractive 
stairway 
VALUE $350 



The Shopsmilh MARK V is the one power loot that 
can pay for Itself! 

When you want la add to the value of your -home by doing 
repairs or remodeling — and you want if done right — you 
realty onFy have Ihree options 

1. Hire an expensive professional 

2. Buy a workshop full of lopguaniy machines lhat can coal 
thousands 

3-Or, ycu can choose Ihe Shopsmith MARK V — ihe 
p recessions i qualify home workshop that gives you ihe five 
most needed Fund ions in one compact umt 
As you complete projects. . .adding beautiful custom-made 
kitchen cabinets . .simple repairs to window sills 
comfortable lurniture you've designed . . .you'll watch your 
savings grow In fact, in just qna year’s ttme you can save 
enough money to pay for your MARK V h 

Save a bundle on equipment. 

The Shgpsrmih MARK V is a remarkable piece oF 
equipment thal combines a 10" table Saw 16 V s dull press, 
horizontal boring machine, 34“ Lathe and 12” disc sender all 
in one sturdy, freestanding floor unii And because one 
rugged, self-cooling motor powers an fwe tools, you spend a 
fraction of what you'd expect to pay 

Perform over 150 woodworking operations with 
precision and accuracy. 

The MARK V uses only one table, variable- Speed motor and 
spindle to operate all five tools. . .and mare 1 WMh our 
complete line of add-on loots and accessories you can 
complete over ISO differenl woodworking operations with 
maximum control end ease oi workmanship. 



Find out more on how the MARK V con help add to 
Ihe value of your home. 

Mail Ihis- coupon Ipday to get ail the delays on the amazing 
Shopsmith MARK V and a free booklet. "How To Determine 
You r Best Power Tool Buy ,J We'll also tell you how you can 
try on I Ihe MARK V for 30 days, in your home. without 
risking a penny i 



r— I I currently own a 

Shopsmith woodworking local Degl 3*95 

Shcifrtmrth. lnc. B 7 50 CentUf QiVtO Vai*dflHa. 




Shopsmith Inc 

T he Home Works* Company 
760 Orifef Onwo 
Vanpalyt Ohio 463?? 



□ YES! Please send me my FREE 
inlgr malign cm Ihe Shopsmith MARK V, 
including illustrated b roc Mines and 
'How To P-p term me Ygur BeS-l PdwEi 
Tool 8uy booklet PLUS all Ihe 
delays on how I can tost - li5e* the 
MARK V at home, without risk, for 30 
days I understand that !hft 
In Forma lion Ja FREE and Ihal I am 
under no obligati an 

Ha me. 

Adnjrws 
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of some sort that will get him out of 
shape long enough to let me slip by 
But it is not he who makes the mis- 
take. As l rush up on his tail for what 
seems tike the umpteen-hundredth 
time coming out of the kink there is a 
much slower car m the middle of the 
track. The Mustang ducks left- 1 iry the 
right* hoping the other car will squeeze 
him off to the inside of the coming left 
turn and leave me room around the out- 
side. Instead it dodges right- 1 manege 



to miss it, hut end up with ell four 
wheels in the still-damp grass. One lazy 
half-spin and & short wait for traffic lat- 
er, l am underway- The Mustang is 
long gone. 

A bout an hour later, our third driver : 
Bob Nike l . gets himself hit by a slower 
ear he is passing in the kink- He takes a 
wild, spinning ride through the pucker 
brush. The car sucks up a hi of mud 
and grass, and bends a left front fend- 
er. But that would be our last mistake m 
what would turn out to be an ukrahigh- 
pressum 24-hour sprint to the finish 

With everyone congregating at the 



track for Friday morning practice, our 
beautifully prepared, gleaming red 
Popular Mechanics Porsche 944 defi- 
nitely looked like the car to beat But 
the competition was super- strong. 
Ford's Special Vehicle Operations 
(SVO) group showed up with a brace of 
prototype turbocharged, fuel-injected, 
intercooied Mustangs for arch-rivals 
Car and Driver and Hoed 6- Track. 

Stiff competition 

Ford's support was so deep that they 
were able to pull the Car and Driver 
Mustang off the track at 3:30 the next 
morning after one of the drivers had 
blown the engine, put an entirely now 
engine in the car. and have it back on 
the track within four hours. 

As it turned out. however, the Ford 
SVQ threat never materialized and the 
overkill was for naught They finished 
in 33rd and 34th places out of 40 
cars. 

There were also a couple of fast 5.0- 
htor, fbut^harr^l. VS-powered Proto- 
type Mustangs* one cq-d riven by three 
past national champions, two of whom 
were Ford engineers. Toyota and Maz- 
da were represented by a pair each of 
Prototype Celiea Supras and RX-7 
GSLs. Chrysler had a matched set of 
Dodge Charger 2 3s in the Showroom 
Stock B class, one of them factory- 
entered. Peugeot also had a factory- 
entered car, a 505 turbodiesel. 

The media represented by a variety 
of cars and/or drivers included Car and 
Driver, Road 6- Track, Autoweek, Mo- 
tor Trend, On Track. Import Car, Gal- 
lery, The New York Times , and the TV 
show, Motorwmk Illustrated And of 
course, us. 

But way down at the far end of the 
pits was the team that would give ns 
the most fits: an immaculate, stock- 
looking but very trick Prototype Chev- 
rolet Camam 7.2B entered by Dick 
Guldstrand Bating, but obviously fi- 
nanced and supported by Chevrolet. 

Everything went well in practice that 
day and into the night, with Baker qual- 
ifying us second on the grid, about a 
second back of the Camara and a tenth 
of a second up on the Car and Driver 
turbo Mustang. Our car was wontJorfiiJ. 
its fully independent suspension. 50/50 
weight distribution (front engine, rear 
transmission! and four-wheel vented 
disc brakes helping us make up in cor- 
nering and braking what we lost to the 
more powerful V8 and turbocharged 
cans on the straights. It was also very 
stable, forgiving and easy to drive fast 
through the turns, even on the bumpy 
Nelson Ledges surface. Its only vice 
was a tendency for the rear end to step 
out a bit under hand braking into a turn. 
Just as importantly, the flared, air- 
dammed. spoilered 944 looked like a 
race can 



The 50FTKEAT system lets you 
control each room's heat Individually 
—the best heating cost control you 
can haw. fieri safety and comfort are 
outstanding advantages, too. Hot- 
water heat is dean, doesn't dry the 
aJx, Warmth is spread evenly by 
convection - no noisy bfcnrea. 
Thermostatically controlled, with 
many safety feamres. It's die heater 
you can Bve with. 



INTBTThERM. 

ten Lund PtaduA, Lid , 4 J 



FREE HEUnNG ANJU7SIS 

For permanent Instadailon^ Just 
send us your home plans. 
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Shortly after turning the car over Co 
Nike! some four hours into the race, the 
Car and Driver Mustang I'd been bat- 
tling suffers 3 massive brake failure 
and checks into the pits , That pots os 
back in the lead Bui the Camara is just 
a lap behind. By the sixth hour* the very 
quick l/tf Mustang catches and passes 
u$ r and we are less than a lap up on the 
Camara. An hour later. we are s till sec- 
ond with all ihme cars on the seme tap. 
And so ir goes through the night. 

Then, about a minute before 100 
a.m. comes the break we^d been hoping 
for. Coming cut of the second turn. I 
see a set of headlights staring back at 
me from off the track on the right, h is 
the Camaio, backwards into the protec- 
tive tirewali against the guardrail The 
next lime around . he is stiii them. And 
the next. Then bo is gone. As I com- 
plete that lap and accelerate past the 
pits, he is just then limping in on a fiat 
rear tire — apparently the cause of Ins 
spin. By i he time his crew has replaced 
t ho tiro and sent him beck out T wo have 
put almost five taps on him 

Rec&pturG the lead 

Within two hours, the Camaro had 
boon off the m ac* again, tuts Li me back- 
ward over the tirewali outside the first 
turn. Mora laps were los\ while a 
wrecker struggled to get It free and 
back underway 

By 4:00 a.m, r we were back in the 
lead. But the pressure was still on. That 
doggone Camaro. miraculously undam- 
aged. had been flying through the 
nighL 

Despite its iwooff-course excursions, 
it was breathing down our nocks Just 
one lap back. And so was that very fast 
VS Mustang. The race was turning into 
a 24-hour sprint. We ware flogging our 
sturdy Porsche as hard as we could, but 
both of our tormenters. could circulate 
faster by a second or more a lap when 
they chose to. 

On the other hand, they were using 
up brakes, tires and fuel a bit faster 
than we ware and had to pit more Often. 
For our part, we were getting better 
than two hours on a 16-gallon tank Of 
unleaded, six hours on our left-side 
Goodyear Eagle NCTs, much more on 
the right, since the course has only two 
left turns, and more than 12 hours — 
half the race— on a set of brake pads. 

By mid-day Sunday we had squeezed 
out four laps on both of them. Baker 
was in the car and flying low. But it 
looked as if we d have to pit for fuel 
twice more and change dri *ers at least 
once. Our left front wheel bearing was 
audibly protesting the nonstop pound- 
tog It was getting from Nelson Ledg es r s 
bumpy, hlgh-G turns. The engine was 
running a little on the warm side, and 
Freddy had the heater on full blast to 
help keep it cool 



1 was up next when he was to pit for 
fuel with ZVi hours to go. But ai the last 
second. Joe Oldham asked him to stay 
In the car an extra shift. Baker's answer 
through the radio set was affirmative. 
Our excellent crew completed ibe slop, 
which included installing two new left- 
side Goodyears, in an amazing two 
minutes and one second. As the race 
leaders, all eyes were on us. When 
Baker took off out of the pits again, 
everyone broke into a hearty round of 
applause for the crew's performance. 

} am disappointed that t will nor get 
to finish the race. But it is such a light 



faco and Baker is driving so bea utifully- 
l understand Oldham s reasoning per- 
fectly. 

Then someone remembers that the 
rules, for safely reasons, prohibit any- 
one driving more than four hours con- 
secutively. Baker can r t finish Che race. 
After some discussion , l am elected to 
do the final hour. 1 am elated r but the 
pressure is really on now. if we can 
keep up a fast pace, and have no 
mechanical problems, we will win. If 
the noisy wheel bearing gets worse and 
we have fo change if, if I make a driving 
fFJiMSP turn lo motf 
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mistake and put our cat off the road, if 
another car squeezes me off in a xvm or 
spins in front of me and I can't avoid an 
accident ... if anything at ali goes 
wrong, we will lose. Like Peanuts' 
Charlie Bn?wn, l mil he a hew or a 
goat, 

Baker comes in at 2-00 p,m. sharp, 
an hour before the 3:00 p.m. finish. 
With a few extra gallons of gas and a 
superquick check by our iked but sUil- 
emhusiastic crew, l am off. I get up to 
speed immedtawly, aware that the 
Camaruand the Mustang are still push- 
ing as hard as flies? can. Aware that 
everyone— competitors, officials* Spec- 
tators spread around the course, every- 
one — -is watching, The slower traffic, 
still thick after 23 hours, is thankfully 
good to me. spreading like the Red Sea 
to let me through- After several laps, 
the Mustang comes up from behind and 
motors by on the back straight. But 1 
get a message through the radio that he 
is now several laps down and not to 
worry. Then the Mustang slows to my 
P-3W and stays right in my sights, as if 
templing me to risk a pass. 

A Datsun 28QZX, suR in a tight race 
in his dess with a Triumph TE8 . comes 
out of fire pits and smrts driving like a 



madman just ahead of me. He is all over 
the track and seems half out of control. 
That's aU ! need, t think. I back off a M 
and give him some room. If he is going 
to have an accident. I don't want to be 
part of ft .At one point he is cut off by a 
slower car in a gaggle of traffic, dodges 
left, then right, goes off the track and 
back on. almost collecting the Mustang 
in the process. 

The pressure is off 

Then the radio crackles in my ear 
The Camara has pitted for a tire and a 
splash of fuel- For first time since 
the race began, the pressure is offl l can 
ease off a bit and take it slower to the 
finish. Or can l? i keep tile hammer 
down just in case, 

The heater is still on to help cool the 
engine and it is hot in the cockpit . But 
all I can think of is completing these last 
few laps safely cisaniy and quickly . 

Ai last, the clock on my instrument 
panel shows 3:00 p.n\ Coming out of 
the final hairpin, 1 see our red-shitted 
crew and most everyone else crowded 
along the pit straight guardrail . shout- 
ing and waving. But there is no sign of 
a checkered flag. 

Just one more lap, 1 think to 
myself - 

Sure enough next time around there 
it is, the most beautiful sight in racing. I 



throw both hands in the air in tri- 
umph. 

My ear-to-e&r grin must be visible 
even inside the full- face helmet as / 
cruise around on the cool-off lap . wav- 
ing beck at the applauding spectators 
and comer worker hottking the horn 
like a New York cabbie. 

Ev&nts after that bland into a euphor- 
ic. delirious blur of thousands of con- 
gratulatory handshakes. OJrtham being 
Interviewed on TV. grinning and pos- 
ing for a hundred photographers, cold 
beers that someone presses into our 
hands, more grinning and posing. Tony 
Assenza drove the victory lap with the 
rest of us piled into the back, smiling 
and grinning 1 and laughing until our 
faces hurt, waving hke crazy people 
with bath hands and with the little sou- 
venir checkered flag that they had giv- 
en us. 

We d done it! We'd overcome every- 
thing the other competitors and the 
track could throw up against us. We'd 
beaten the other magazines. We d mas- 
tered the machine, manhandled it at 
the limit of control for 24 hours of flat- 
out. high-pressure competition, made it 
our friend and ally and used it to 
accomplish our goal. And despite our 
unrelenting abuse, jt had never let us 
down. 

Talk about your thrill of victory! m 




Simply Remarkable... 
Simply Rechargeable 



11 is. remarkable how simple it is to 
recharge Eveready Rechargeable 
Batteries And they can be recharged up to 
1000 limes simply and safely. Just pul 
these EvOfeady' Rechargeable Batteries 
m this compact Eveready Charger, and 
plug ii into any household outlet overnight 
for fresh, charged-up batteries whenever 
you need (hem And it only costs you 
pennies 

Recharging batteries was never simpler 1 
So gel our easy -to- charge" rechargeable 
batteries and the convenient charger all 
quality products from "Eveready —the 
number one name in batteries 
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SAVE ON A WHOLE WORKSHOP OF THE LATEST TOOLS' 

DRILL ATTACHMENTS 

AND OTHER TOP TOOLS FOR HOME AND SHOP 
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FINISH CORNERS 

CUT MOULDING £ TRIM WITH 

ANY ELECTRIC DRILL 
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ARCO Screw-DrtUs" 

Adjusfi for ANT Saw# Langth 
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PRECISION WOOD DRILLS 

for FINE WORK. DOWEL LING. etc. 

DRILLS AT 
EXACT 
MARK with 
BRAD 
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Fight 
motor oil 
breakdown. 

When beat builds up 
in your engine, it weakens 
your oil's vital protective 
properties. Adding 
STP OH Treatment to your 
oil puts extra lubricants 
and anti-wear agents to 
work... just where 
they're needed. 



Dependtm STP proven performance. 

O J382 STP CorpQfTtlt&n. An FSMARK Compaq &QCA Ftnrrt/* 33437 
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LET THE SUN SH IN E IN Skylights ollec a Slnkrng and i rwx pensive way to improve yOiif 
day time Jiving Pteasam, effictenl overhead day-lighting wiN Transform dull rooms imo 
bngh[ 1 cheerful, much more livable space Each Veniflrama twangs detinue solar winter 
heat-gam with natural air-condilrarung Complete package, double domed units til any 
root, any roolmg, and any dimate Pf&ase write for free tenure 



y¥NTHRAMA the 

plastic-domed ventilating skylight 



ffHTaRAMA SKYLIGHT CORPOnSTlOH 

75 Channel Drive, Port Washington, N Y 11050 (516t 883 5000 

fe.- Copyright 107B, Veniaram# Sk V light Cor poration 



apt to have three dr four id use for 
chores that don't require a full-size 
pickup or tractor,, tout that can t toe done 
on foot. 

The manufacturers are catering to 
this utility market with a wide range of 
options, You can buy gang-mowers, 
traders, cargo racks and gun scabbards. 
Honda has a rack designed to hold its 
EM S00 portable generator, and Kawa- 
saki has a new trike painted In camou- 
flage for hunters, fishermen and other 
cutdoorsmen. Even the U.S, Army has 
some under test, on the assumption 
that an inexhaustible, all-season, all- 
terrain vehicle might be the ultimate 
personnel carrier. 

To find out just what the state of the 
art is in this ihree^wheeied madness, 
we gathered six production three- 
wheelers, two each from Honda, Yama- 
ha and Kawasaki, Then, we invited pro- 
fessional stuntman and Uime-wheeler 
racer PoeWee Gleason to conduct his 
first-ever riding school at Saddleback 
Perk, in Orange County, Caiif. 

Pee Wee's first order of business was 
to make sure that everyone was wear- 
ing a hill suit of protective clothing — 
boots, padded motocross pants, gloves, 
goggles, helmets. His second task was 
to conduct his riding school, which con- 
sisted of One lesson. Popping a wheelio 
and carrying it 100 yards down the 
parking Jot. Pee Wee called hack over 
his shoulder. 'Close your eyes and gas 
it/* he said. 



FASHIONS FOR FALLING 




Hiding in the booties requires a lot 
more than gas and guts. Before cur 
Lexers ever swuOg & leg uvOr in ATC, 
they donned a helmet, goggles, elbow 
and arm guards, tong -sleeved riding 
shin, shoulder pads, chest plate, leath- 
er glove*. mcrtOOTSS pant* with hip. 
knee and shin guards and m«ocrtws 
boots with rubber shock absorbers 
aver t he shins. steel-tipped toes and a 
kidney belt Don't go oui without fl 
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Honda 

Honda owns the ihr^ wheeler mar- 
ket: 90 percent of aU the machines sold 
each year are Honda red. This is partly 
because Honda has been at it the lon- 
gest, parity because It offers more mod- 
els than anyone e!so. 

The smallest Honda ATC is a 70-cc 
model for kids, which comes with a 
pare m ally adjustable throttle limiter 
Next up is a teen-model 110 that's also 
too small for adults. The raa/ Honda 
three-wheelers are ait based on the 
same machine, with your choice of 185- 
cc or 200-cc engines and b 'sport" or 
■'utility'' bodywork. Finally, there's the 
ATC 250R. a three-wheeled motocnoss- 
or with full suspension— monoshork at 
the rear— and screaming two-stroke 
race motor. 

We tested the most popular Hondas. 
the ATC 200 and ATC 200E. which 
Honda likes to call ,L Big Rud. ,J Big Red 
is by far the most useful threa-wheeler 
on the market. Most important, it has 
electric starting, which is a virtual neo 
easily for those awkward times when 
you Stall going up a hill or Crossing a 
stream, h also conies with a two-up 
saddle plus front and rear luggage 
racks so you can actually carry a load 

And finally, like all Honda trikes 
except the 250R, Big Red has an 
unlemperamental. foiu^stroke single- 
cylinder bolted in just the right place 
for perfect balance. 

According to the three-wheeler ex- 
perts. Honda figured out the proper 
location for the engine in a 
three-whoolor. then patented that de* 
sign. So Kawasaki has had to locate its 
engines higher and further forward, 
while Yamaha's are lower and further 
back — which makes them less bal- 
anced The story is probably apocry- 
phal, hot the fact is Lhe Hondas do han- 
dle better than their competition. 

The original Honda trike had no sus- 
pension at all. and Big Red is still the 
only Honda — aside from the racer— 
that has a motorcycle-type front fork. 
Yamaha and Kawasaki have both 
zoomed past with more advanced sus- 
pensions, But realist ieoUy, the main 
suspension medium on any Of these 
machines is the low-pressure tires, 

Honda's Big Red is thoughtfully 
equipped for almost anything. The 
transmission is dual-range* a trailer 
hitch is standard and there's even an 
accessory terminal for electrical add- 
ons. If you're buying e three- wheeler 
for camping or farm work* there's really 
no other choice but Big Red. 

Kawasaki 

Kawasaki is going after Big Rad's 
utility market with a pur of similar 
machines, the KLT 300 A and KLT 
2 50 A The 20O-cc machine is conslder- 
tjjHg turn f401 




The new Husqvama 50 Rancher 
cuts weekends down to size. 



Some chain saws may not be used all the time, but that 
doesn't mean they shouldn’t have the same high standards of 
quality and performance that professionals demand. That's why 
the Husqvama 50 Rancher is built to the professional stand- 
ards of all our chain saws. 

The power-to- weight ratio is among the best in the indus- 
try. Its easy -to- handle design, and ample torque reserve make 
the Husqvarna 50 Rancher one chain saw that meets the tests of 
professional working techniques and conditions, 

Electronic ignition, automatic oiler, anti-vibration system, 
plus a totally automatic, permanently adjusted inertia chain brake 
are all standard. It's easy to start, but more importantly, the 
Husqvarna 50 Rancher is easy to restart, 

Any way you look at it. a Husqvarna 50 Rancher is no ordi- 
nary chain saw, A saw that’s designed to make the non-profes- 
sional work like a pro, is truly extraordinary. 

For the dealer nearest you write Husqvarna, 224 Thorndale 
Avenue, Bensenville. Illinois 60106 or consult your Yellow Pages, 





The Chain Saw Professionals. 
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ably bettsr equipped ih-m Honda's 
competing ATC 185 and ATC 200. It 
has an stectric starxer, for example 
auxiliary electrical terminal and trailer 
hitch. 

All of these trikes are emphatically 
not street-legal, end the reason is pim- 
ple Except for the KLT 300, every one 
uses a solid rear axle with no differen- 
tial. This means that to turn a corner 
you either Eft the inside rear wheel off 
the ground or slide the rear wheels like 
a sprint oar on a dirt track. 

Enter Kawasaki, with the first differ- 
ential qn a three-wheeler. The KLT 
£00* roar axle is oven dual -mode, so 
you can drive it like a car. or slide? it like 
a conventional trike. But. despite the 
differential, the suspenjinnless KLT 
200 is not suitable fax street riding. 

The larger KLT £50 is essentially the 
same machine, but with a more power- 
ful engine, heavier frame, larger tires 
and wheels, higher saddle and leading - 
fink front suspension. It also has a han- 
dy, water- resistant 'trunk" behind the 
seat. 

Both Honda and Varna ha use an 
automatic centrifugal clutch on their 
trikes, so that you can not only start out 
in any gear, hut shift up and down 



through the five-speed gearboxes with- 
out having lo worry about a clutch. 
Kawasaki, on the other hand, uses a 
motOTcycla-type manual clutch on the 
left handlebar with its five-speed. 

Kawasaki's newest machine is the 
Ducfc*ier. This Is identical to our tost 
KLT 300, but ft Is painted and uphol- 
stered in brown and tan camouflage- In 
addition, there ate from and rear lug- 
gage racks, a nlle rack and brush 
guards- 

It'd be pretty hard to sneak up on 
wily wild fowl to Lhe bark of the KLT 
exhaust, camouflage or no camouflage, 
but a parked Duckster should be less 
conspicuous to over-flying game ihan a 
bright green KLT 200 

Yamaha 

If Kawasaki has gone for the utility 
end of Honda's market, Yamaha has 
gone for the performance end There 
ore two Yamaha models, the soon -size 
YT125 and the fuil-SEO YT175 Both 
are very lightweight — the YTI75, for 
example, weighs only 227 pounds, 
compared to 313 for Lie KLT 200 and 
341 for Honda's Big Red. 

Both Yamahas are high-rewing two- 
Slnlkes, with that disci active two-stroke 
scream. Autoluba oil infection pumps 
mean no promoting, but the oil tank 
must be topped up every other fuel 



stop. Neither Yamaha is available with 
an electric starter, and both of our test 
models were difficult lo start. 

Because the engine is so for back in 
the frame, the Yamaha* want to lift the 
front wheel even under the mildest 
acceleration. Cornering is difficult, iqq, 
because you have io lean forward to get 
enough weight over the front wheel for 
the tire to grip. The Yamahas are defi- 
nitely harder for neophytes to ride. 

On the other hand, the frisky YT175 
is a rocket In the hands of an expert. 
With lots of torque, light weight, motor’ 
cycle-type from forks and a slick five- 
speed gearbox, it will zap around a 
mococioss or flat oval faster than the 
heavier Honda* and Kawasakis. And 
that's really what either Yamaha is 
for — Saturday afternoon play racing at 
the track, not fence mending in the 
back pasture. 

As you've no doubt guessed by now. 
wo had a blast doing this test. We 
raced. Laughed, crashed into each other 
and fell off a lot. And at the end, we 
simply washed the trikes off with a 
hose. Good as new. Not a one broke or 
gave us a moment's pause, and to a 
machine they were eager to go back 
again for a weekend of raucous crazi- 
ness or a week of mule-tough work. 
Versatile? You can't beat sm with a 
stick. M 



IF YOU BOUGHT A KEROSENE 
HEATER WITHOUT A IAN, 
YOU BLEW IT. 




Chan taejkodtifai pri"iillM u. 



You should have bought Turcos new Citadel. It has a 
powerful electric fail that actually pulls in cool air oil the 
floor Heats it. And then circulates it— 10.5(H) BTUs worth — 
all around the room. The result — your mom heats up 
quicker and more evenly. And the Citadel also features our 
exclusive dual, automatic safety shut-off system. 

So don't blow it Get the Citadel . The portable kerosene 
heater with a fan. 

For dealers near you, call toll-free 
1*800-851-8481. In Illinois: UlGO 

618*542*4781. ® Kerosene Heaters. 

A SMART Vm TO HEAT. 






140 



POPULAR MECHANICS - NOVEMBER C932 





Build your own library with 
Popular Mechanics Books 

PRACTICAL TIPS AND INSTRUCTION 
FROM THE EDITORS OF POPULAR MECHANICS 

Step-by-step, fully-illustrated POPULAR MECHANICS' BOOKS are complete manuals 

of information and practical advice. 





1 TUNE UP AND 
TROUBLESHOOTING 

Ova 50 pages of charts* shewing hw 
lo trace and solve moss common 
problems Cuvets all modem LbS. dn 
and four most popular imports 
including pickups, vans, four-wheel as, 
and diesds. Over 90 pages i*f tose-up 
qwcifwations for If.S models from 
1974-1979 plus Dateun. Tovota, Rabbet 
and Beetle (5-1757. 539 95 - 6-I7S7A, 
paper $11 5Q> 

2 HOME APPUANCE REPAIR 

MANUAL 

fhwdte sigs-by-Sqj repairs for more 
than 50 different foods of appliances. 
Wore dian 800 photographs, 2DQ 
diagrams and charts Use appliance 
part suppliers. Give a basic irwoduc- 
litin is rivctrtciry and inKfuclions for 
operating electrical testing equipment 
111 us. (9-1752 , *2350) 



3. BASIC CAS CARE 



Veils Ilia, tu perform simple 
msuiSlCTtance checks, prevent or delay 
breakdowns, do turnips, handle basic 
repair jobs. Highly illustrated with 
cfcat-ts crystal phot*, diagrams, and 
drawings Covers electronic ignition, 
diesels and front-wheel drives. (9-1756. 
*19.95 - C- 1 756 a, paper t13-00> 

4. THE WORLD Of SPORT 
AVIATION 



The foqus is on four basic types of $KJrt 
,u reran - haraebuiic. antique and 
classics, warbltds, and uJtra-llghts - 
explaining the state of the art In each 
caJegyry Discusses the types of 
jnatersak used, ^iace requirements, 
engines, certification and safety Uses 
various organizations one can join. 

This book brings to life list ihrilimv 
world of sport aviation. 32 
oalor illustrations.. (6-1755, *24, uw 



Provides atwna to vtTf do-it-ynur- 
selfe’s questions about mafaiais Hid 
supplies used for home improvement 
projects Discusses lumber, ftiilfowk. 
plywood, haidboanl siding, plumbing, 
and electrical supplies The only up-to- 
due reference work ihal furnishes 
complete informaiion on the thousands 
of standard building products available 
today. (E-1759, B9S) 

6. 5 OO WQfWf AND SHOP TIPS 

Here's a reath' reference for solving all 
home, shop and craftsman problems 
Eight chapters cover areas where most 
of us need help- Improving workshop 
techniques, painting, yard care, 
meialwwk, home emergency plumbing 
and electrical problems. (B-1754. 
paper *12.95) 



This Is ihe first book whose table of 
Contend was designed to match the 
needs of rapidly gfWing do-it-yourself 
market It shows how to save time and 
money by doing, your awn work Step- 
by-step illustrations. 16 paps of 
photographs, including color matching, 
pinstripirtg techniques and custom 
designs. {B-3758. *19, 95 - B-175SA, 
papa *1295) 



fi GUIDE TO 
DO-fT-YOURSELF MATERIALS 



7. THE GUIDE TO 
SELF-SUFFICIENCY 

Practical advice on being totally or 
partially self-sufficient In every wary 
Ova 60(1 2-color illustrations show step- 
by-step how to do ii. Learn to brew 
beer, bale bread, pickle onions, desip 
a diajy, convert to solar energy, build i 
slaughterhouse or spin vam (Vi 753, 
118.95 - B- T753A. papa *10.00} 

ft BODYWORK AND 
PAINTING 



Vopilx MHdehiiEl Ik i 

1 i%u>r* d rat HtU^TT txmUOm 



TO ORDER, use the "B" numbers and send checker money order to 
POPULAR MECHANICS, Box 1014 Radio Oily Station, New York. NY 10101. 
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hand, controlling the pitch and yaw 
with a surprisingly responsive stick. 
Bui on one of the landings, I released 
the stick, The computers brought me 
into a simulated Kennedy Space Center 
without a hitch 

Of America's 79 astronauts, only 12 
are qualified to By the real Space Shut- 
tle. Yet every astronaut must pull sev- 
eral four-hour tours in the simulator at 
Houston's Johnson Space Center before 
going up. The experience is so much 
kike the real thing that even the voter* 
ans leave the cockpit sweating and 
fatigued 

Trouble in space 

Just before I boarded the SMS, astro- 
naut Paul Wertz, pilot of America's rim 
manned Sky lab mission in 1973, fin- 
ished a simulated spaceshot . Removing 
hi$ headgear outside the cabin, Wertz 
looked genuinely troubled 

"They all look that way after training 
exercise/' While smiled. 'We really 
throw some curves at them." On one 
SMS landing, they threw a sprtbull at 
me. We were in the final minutes of 
descent, at the point where the BO,OOQ- 
ton spaceship's engines cut off and it 
becomes the world's biggest glider 
Watching the SMS video display termi- 
nals, 1 touched the vessel's stick gently, 
nosing it down gradually as a video 
graphic showed how much energy we 
had and how much we needed. To 
maintain the balance without an engine 
burning, you have to bring the Shuttle 
in just so. 

Suddenly I felt the vessel s nose pull 
away. 'What the heck s going on?” I 
demanded, as a couple qf warning 
Lights flashed on the console in front of 
mq. One said cabin mre$SijRz dkOp- 
plng. Another said check TELE- 
COMMUNICATIONS. "Am 1 losing control 
of the ship?" 1 asked, half- believing 1 
was and half- hoping I wasn't. 

White's voice came over the intercom 
quickly, ’’We have a monster cross- 
wind, You’re fighting a crosswind, 
Deni" 1 brought the nose up a degree 
and pitched the vessel very gently, try- 
ing to find my way over the turbulence 
without losing the runway that was 
growing larger by the minute through 
the window. After about two minutes, 
the tension on the nose eased, and the 
Shuttle started to fall like a feather once 
again. Later, we learned that the pro 
grammers had thrown in a 15G-mph 
crosswind to make things interesting. 

Astronaut training Ls a fiO-bour^per- 
week affair. All the trainees take half- 
hour sessions in a Shuttle mock-up sub- 
merged in a 35-ft. tank of water. And 
all go for at least one ride on a KC-135 
(like a Boeing 707) transport jet, aftec- 
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tionaiely dubbed the 'vomit comet 

"The piano makes a parabolic 
flight/' NASA spokesman Steve Nes- 
bitt explained, "ft ^oes straight up 
about 35.0G0 Irk. than it plunges 
straight down for maybe 10,000 feet 
That sends ail the passengers flying 
around a padded chamber Ii gives 
them the feeling of weightlessness/' 
The parabolic flight r which lasts no 
more than 3D seconds, is also supposed 
to help NASA doctors decide what and 
how much medication io give each 
astronaut before rocketing into space. 

" Unfortunately, it doesn't work log 
well/’ says Frank Hughes, NASA 
Director of Ascent and Reentry Train r 
jng. "Sometimes a Lrainee who gets 
mildly sick on the parabolic flight gets 
deathly ill in space And sometimes it 
goes the other way" Astronaut Jack 
Lousma, who became nauseated and 
incapacitated on a Shuttle flight earlier 
this year, had much milder symptoms 
in training. 

don't think we're going to be able 
to figure out how to effectively diag- 
nose and treat motion sickness until wo 
pin an M.D-. into space for about a 
week/' Hughe® adds. The Space Shut- 
tle program has IQ medical doctors, but 
none will go up until late next year. 

Since the vast majority of Shuttle 
astronauts are classified not as pilots, 
but as mission specialists, another 
major device used in die program is the 
l -G trainer, a huge, full-scale wooden 
model of the Shuttle. Contained In a 
half-mile-long hangar, the trainer is 
broken Into three main sections nose, 
fuselage and robot arm. 

The nose section, complete with con- 
trols and supply lockers, Jets the train- 
ees work in space suits, while perform- 
ing experiments in crawl spaces just 
slightly larger than a man. 

The fuselage section is also used to 
practice space suit movement, and ft 
serves as a measuring device, as welL 
Before going aloft, any piece of cargo 
that will sit in the Shuttle bay must be 
placed in the trainer first- If it's over- 
sized. it goes beck to the user or con- 
tractor for adjustment- Users pay at 
Least Si .200 per cubic foot of cargo bay 
to send satellites and experiments into 
space; NASA isn't ahoui to let an inch 
go to waste. 

"We' vs never found a drastic cargo 
problem, but some containers have had 
to gel tightened up a bit after Lhe mea- 
surement exercise," Nesbitt note®. 

Sally can tide 

The robot -arm trainer teaches astro- 
nauts bow to control a delicate and key 
space instrument:. The actual arm ta 
entirely electric and very lightweight to 
accommodate its weightless environ- 
ment. It will be used on a future Shuttle 
mission to lift a communications satel- 



lite out of tho cargo bay and insert it 
into orbit. A spinning device that rises 
out of the cargo bay wi U be used on this 
month s Shuttle mission to taiapuk a 
satellite into orbit. 

Qn Earth, the practice Shuttle arm is 
much heavier than the real thing and it 
operates on hydraulics rather than olec 
trollies. But the principle is the same. 
When astronauts use the practice arm 
to move a 4(XMrii--ft. helium sack, they 
face the same challenges of precision 
and timing they'd find in space. 

"You can't underestimate the impor- 
tance of all these simulated Shuttle 
experiments." Hughes says. "You 
know that experienced astronauts are 
watching each rookie's every move dur- 
ing training. After all, once you're out 
In space, you only get one chance to 
perform the operation correctly. It's life 
and death. ■' Flight commanders are 
allowed to veto any prospective crew 
member. NASA insiders say that Sally 
K Ride, who will become America's 
first spacewoman when she operate* 
the robot arm in orbit during next 
year's second mission, won the respect 
of the veterans by ihe way she handled 
the practice ami. 

In addition to the various simulators, 
astronauts often receive Training in a jet 
fighter craft- ft isn't mandatory, "but 
we find that most of ihe trainees 
become interested in flying, because of 
the program/' Hughes says. 

Who's astronaut material? 

"As with medical school no one 
flunks out of astronaut training — and 
for the same reasons/' Hughes beams. 
"We manage to get the cream, despite 
tbs rigorous training, the professional 
problems that arise and low salary. 

"When we last advertised for candi- 
dates we received 8,500 applications 
for 30 positions. The crop was so good, 
we opened five other positions ’ 

Most astronauts are professional sci- 
entists, including astronomers, geolo- 
gists, biologists and physicists. Because 
of the rapidly changing nature of these 
fields, Hughes says, the astronauts usu- 
ally fall behind in Their own area while 
training for Shuttle nights. They simply 
can't get to the symposia or read the 
professional journals that keep pace 
with the latest developments. 

But Lhe salary Is the biggest surpnse. 
A new astronaut trainee with a Ph.D. 
degree la classified as GS-13, a salary 
love! near $£0,000. The highest paid 
vet's salary is In the low forties. 

This is one of those fields you go 
into for reasons other than money/' 
Hughes says. M don't really understand 
the psychology, but it's clear from the 
dedication to training that the astronaut 
is a breed that loves to learn. And that's 
what all those mission simulation pro- 
grams are flbout~3ea^^iIlg.■ , ETC 
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kerosene heater isn’t kerosene 




Smell something funny around the house? 

Don't blame your heater. Blame the kerosene that goes into it ^ £ 

Even high-grade kerosene is olten full of impurities that cause 
odors and smoke And clog heater wicks 

But you can breathe a lot easier if you slop using kerosene and 
start using new Gull Lite' Premium Fuel 

It's a clear, odorless tuei that puts out nothing but heat No smell 
No smoke No soot. Because it's clay-filtered to screen out contami- pi 

nants and has less than one-fourth the sulfur content of high-grade lLj 
l-K kerosene. V 

You 3 1 find Gull Lite In handy two-gallon cans at most major home 
and discount stores. Pa Uaw 

You'll also find it has a premiun.-^pnce - OCk Ivl 

than Kerosene s 




